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Chief Engineer Gerhard Thuerling of Alt-Friedrichsfelde 126 in Berlin- N

Friedrichsfelde and by Engineer Stimper (fnu)., The equipment applies to both
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the fact that VEB Funkwerk Koepenick in East Germany is producing such equipment,
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Reporter: @hief cngineer ;:’ra Gnrhz?rd,gh/iirligg, 25X1
-~ 'Germsn Demoeretic Repudlic; Berlin,
Y et
N - 38T rlin-Fricdrichsafelde
[P . o Alt-Friedrichsfelde
o 1?6

Subject:
"idew ¥lectric Winimg Appliances mnd Sirmsllt#g Installations
Usiag Lpeeinl Constructionnl “rrts”
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s"’SMiﬁ ednstractionsl parta #dd dXvdtvic switch devices
for dbove mnd wmAder grousd minfag,® . o -
(dotary trapamitters, Ferrori systems, rand '#ele s )

,‘(aﬂenqml expoai.tians far the experss im open digping sbove
:qnd ygder 5““‘3")' ol e

Report o, 2:

Milegtric applisznces and »gignalli.ria instellations for miniag
ghave ground”

, (aomerning comteyj,.ug brwgea, drcdg:.ng ;mchinea ~u:d other
. large ,haqu.ing plants)

(Particulerly .for the ‘@xperts in opea’ (lggiﬁg).

Report do. 3:

"Hew electric signelling iastellationa for uader pround
miaing"

(0ld =znd nev-Isahioncd systens of signolling instellstions
for the shafts of mines).

(1’articu19rly for the experts in ander ,g;rou.nd mining of
orés, coal, =nd sotesaium).
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N ﬁ' . )

Ladies and Genjlauqa, ‘ear Comrades,

ilconaider it a specinl honour and pleasure to come aznd
;fi““T{'TT"iﬁtodéee your country. iy technicel report on the topic:
"iew elecctric mining spopliances =nd signalling istalletions
.coasiagiing of gpepisl consiructional pdrts™
intend to essiat you in your efforts aiming et the use of’
modern technica, in special respect to the mining industry,
in favour of your nationnl economy. ‘e are firmly reasolved f{o
offer you the sasistence of the césméR DéMSEratic iepublic,
-¥aws  oenbributiagyite 2 s3mell extenty feithq. fulfillment of
your economicak: piese eand Vo ike poaatﬂul progress of your
{ooomatieme o Tooerwn o o ches)

B I'1g 18 Gur taak o {Aform yﬂﬁE{ﬂ‘fhé5sﬁé§f3itﬁranch of "mining
{industry” asbout new-fashioned edftanication’tnatallations.
The Germen Lemoeratic Republie Qs producing -~ partislly 1ia
our works "Funkwerk Berlig-xﬁpenick",o suek. imstallations.

suNpeer my depavturé #ie enpinders of the Commercial section to
the kmbas:y of the Germsn Lemocrntid Repubitc will be able
L and readfly Willing $o go dn to sdvise you ‘4% the speciel
branch of mining industry ﬁér%tcularty in reSpect to the
. Rew egmiyaicntion tnstellatiems. = - ¢ )

tnd now I be~ to apeak of the technical mattera concerned,
ESeISReN
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- THE Rofory mranamffter ‘add ¥ts Use for .inilng “onk"
T PIBEE RS EMST b - de "‘“"ﬂ“q" [ ET B e oD TIN ‘k..“hx:..:: T wmm
xafawmmﬁwwﬁfwﬂm@@ww@.

ORI R

ST Py hnblveen

As everﬁspdg ,knqus, ?&% cbo;mtruq-eiw& Watrics of com-

P

’ munica’ffon en{gimaqring are, yslng novpdays speeisl conatruct-

ional 'Ja;_-ts for solvin&dtgw SToblens. puty ko thems I beg to
pick out one ¢ of ﬁl;e mamersoB% crqmt%t}m} perta in question:
" ‘the ﬁbtary Traaamixter. T i Loy

g ‘I‘he m‘tay{y trnnsmit ep, 1 s uced By ?@"Wﬁféy for the remote
tmnsm 8 1911 pnd’ indi.eal';l.on of pas_;.%pﬁahgme}ting from ro-
tn%ing of reqiprocating, movementp. c.gﬂlfpom the operntion

g

o? con frol 1evers and switohes réspeciively, of a Ve

Giidb va‘ive‘“ etc, {~ sowivacfpd snel =)

%’xe i'o?:ar,y transmittﬂrtﬁé?‘ ?1&%@9"%@ a‘lwﬁys turned out

best Lz 'iong’ years periods of, ﬁﬂﬁ;;;m au’l anﬂ manifold in-
dusi;rial ‘branches, due to (Ltnf ﬂ@lf &nd ro‘bu‘at construction
Yy :ee]l o8 1?;3 reliable we&ia}m&m4iﬁvi$ das become nn
ig&ispensiﬁie constructiona} gart ?1’”§6ﬁmnic§tion englneering
in any ¢>‘a(se r:here contimm.ﬁ«nag-tuaxly Qndelsyed clec-
tric transmisﬂons CotRAPRIiar ¢E1Ha4" #esp. orders sre re-
quired._ or some time past, therefore, the rotary trsamitter

hg;s been §uccesqfull,y introduced also in mines above - d

4] “gde? Sr?ﬁn

, (_The rota_r;y nmas*aitters Bre. porpmally rat@é for # voltnge
of 110°V with 50 cyclns. In.aucmwbsbmreaultingv from the
+.working: eogditiens Ap-quesiieny nad:es:regecst the rotsry

\‘;jtrgﬁﬂ!itSQQQJOQQzb@f!lfpliﬁﬁwﬂith resinge for:other voltrges

and  freguencied; and: far diveoh enrrent, %00¢ iiot being sensi-
tive against warying voltrges and,frequengies thep M&tin

reliab]g womking cven ot VO],tHL"e.B vaz;,yi.ng between +10 5 ond
T -r1§ Ay aad 8% frequencies sub,}eqt to variatioqg of +5 ‘e

~ehe. retary traasmitter reproam;a«,g«kughwaued cons truct-

.r,igusl mrt.ownz the nature o!“’q nxewttrf‘hg deyice. Thic is
Co ey 1t must-be abaolutely protegtgj Tagaj.nst Qhe entrance of
5 dmet and modgture by accommodatidg iﬁ‘!,ﬁ a su{;tf»ble enaing.

" Now I :Bép to explain, by &ow%ng r*bu “the fdllo ing dine-

positihs. thé detpils qﬁdm.» omtm,\and aome e .zmples
W**«af éfpplicéﬁon of the rotdry tmendmitéds

<<<<<

Tl
I
W
|
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o= 3 - cERT T
ia mechanical and elggirigel respeq¥ the rotafy tranamitten
ist of motor-like design. Its ploturec can be found in our
specinl preospectus. Thée substantisl part of this trsnsmitter
1s a stator provided with 8 three-phaee winding aa bearing e
aingle phaae wound rdfoﬁ. o the‘bearing block a board of
“kmife contedta for the électrio connection {s fitted, tuus
* Simuitbﬁeouﬁly permf%ting a quiok reéincemgn; of the rotary
© tranamitter, Mo giide ﬁina socure a §atiefagtory fit. 25X1
The voltage for the aingrle phase windigg 18 fed through
“Ey1ver 3 brushes and alip rings, with v}ew to the mccurncy of
ihdicafibh the oontac% pres;q;e 1§‘kqgt ag, pmgll aa pogsible.
. o A;(; Xﬁ;; aﬁpwa tpe i 1vidual parts of
o :lthe rptarg transmitter, con~
‘F,sist1qg qq{pstantiany in tre

;7

ST N .Connegtian; | o%rdpv

o TES Rétor. comple i ’*('pfatoy freme with the insc. sec
":ffi" i‘: lulifb.aring. - | 5uide ?1?9§ the complete roto
LTI g!; ren §f - ',m, w};h th? alip rings, the bell
IR eRel § & B”“"im bl“k‘“i'ﬂ‘x ST el bes ringa! Tor }:he rotor, the
Ciwenaiv eitgoTog Rotary %ransmi#éer. *mi:tbearl")kﬁieia. and the board
m:;  ;}\ N :g;itgl::aggzizzgzgntlgd.iU bf knif e copt?cts simul taneous
L o _ y bearing the brushes, The

4oy
g

= appropriafe connection board
““Lag ring board5 is separstely
BuppiXeH togefher with the

U v oL S ”‘}'X.C : LR ol SR i

e ’"7R6téry Pean anlt ted, aasemble& rotary tranagitter.
sk oent v -and dbshsitled. ] .72 GO =
S T ¢ ¢ ome-statoy freméir-beéaring BR{e1&; mnd! §h€-Bearing block
s ten o are’ medei 88 a seawdtér réaistaAtTliEnt mBRaldlloy in ordec.
sain o e phevéNTtny Sor¥ébion to & larpd aibend, 25X1
2 EI !!gggo 36.2 Coar L i opeppessnts ‘THE section throug
‘ SE— LR <MD ~liﬁ&*toi&ty ‘$¥gnsmitter, show-
. A=)

L g viaring onietd; ootk dhe andgdidual ports in
g Retert éoréf"”" c b reotlagseni¥e8 éondition. The fraun
3.+ Bear Blaeky - 0t o dmed e ’ ; ‘

. 307 ghaniag collectcr,r ¥ udedrd “¥he #@kdor core with 1t
2 ] ¢48113’rimgit : Tolieods gypéesphase windinge The bear
! '"gﬁ: 5: °§e:r ng IR ¢ o whield ‘efid the bearing
~;8u~.uta 29 wigﬁi%g -, -logk, cleo accommodating the
"9 - Casing w anae.' . B g fdr the
10- Sedtten through the i WAe DRLL Baawings

Rotangxraasmittsx .

g
-

- po%er are ¢leaing thc cusing.
For reducing the existent ato

seetion through the effect the armaturs core plat
Rotary PTransmitter .
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“.is providced with taelinred alots,)thas elsé minimlzing the

- setting error, _ ’

‘ _ The rotary transmitters arg diviﬁed inte eignalling and
receiviqg Satse. Both are of ‘sem¢ electric and mechsnical con-
struation. diiferiqg oaly ea %o ths size which, for the sig~
nalling 88%, depends on the number of receivers to be oper-
ated and an the torque required hy the receiver shaft re-
spectively. - < '

The rotery tranﬂmtttera heve been zlready producec for
yeara, The present productiom comprises smmllest rotory re-
.¢elvers. of type 70/80 end largest rotary dignelling sets of
type 120/155. These type numbers simultaneeusly aleo'indicate
the size of the set, the first figure referring to the dis-
méten, and the second one to the total length of the rotary
:transmitter, in this way the type 70/80, for example, cor-

. responds to a "diameter of appraxinataky 70 mma. and to n total

Ienp?h or about 80 mms o o - . 25X
Piggre do.} -~ The upper‘pert.of the picture
) shows sections through the
1 - Stator (thréc-phage windings, and thet at the out-
winding); slde the three phasc windings
| g :<§%;:§1(9{°;:g:;;?’ (threc-phrse winding) steggered
4 - Bignalling set; by 120 degrees, and the inside
2 :'Reoelving aet; rotor winding (excitmtion). One

?ac ver rotor

* turned by 30 degreea); trensmitting unit consists of
7‘#»g:i:g;&ggez§’the nlter-ifv not 1ess”fnan 1 rotary signel-
8 - Rotor; 9 - Stator; - ling and 1 rotery receiving set.
10 zgi:2§:h:gg %ﬁnﬁgzg, , The threc-phese windings of the
11- Rotary Transmitter. ; signelling and the receiving set

are electrically connected by
three conductors. To the single
phase winding an A.C.-voltoge
’ Rotarx Transmitter of 110 V and 50 cycles i3 appMed
~ By means of the excitstion winding magnetic alterneting
ficlds are formed inducing in the stator winding an electro-
‘motive ‘force (e.m,f.) which, according to the position of the
rotor, is renching different values in. the thrge phases of the
stator. Yet if the rotor of thq rotary aignallinp set is man-
urlly or mecaanically turned by a certain angle, in this wey
the dircetion of the alternetinp fields is varied. ‘too. Caused

-5 -
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by the resulting-eélestrometive force an equalizing current
will flow making the rotor of the rotary receiver follow the
turne The egualizing currents are flowing until the rotor of
the receiver is adJusted to the direction of thec mepgnetic flux
- transnitted By the signdlling set, i.e, to the position of
the latter, and, '‘in thie way, the rotor of the receiver is
etopped in the some sngulsr position ag that of the rotor of
the signalling set. From the lower part of the plcture you mny
. gather the sinc-shaped voltage runm 1Y 'the three phose windinge
staggered by 120 degreew, in dependente bn the rotor nngle.

The maximum phase voltago amonnts to 110 volts. 25X1

Pipure no 4 o , The floﬁing equelizing currente
. o ;cauge a torque at the rotor, rc
- 7reseating a function of th

o - S ‘ '_deflectiqn angle +e The torque
. .1 = Steepness; o |

2 - Rotary Transmitter -
Torque.Charscteristic;

3 - Degrees.

,,,,,

the deflection angle g9 that
thé torque charscteristic, plot
ted above the deflection angle,
) 13 of sinoildel shape. The steep
aneas 5 w»esults from the proport
 don AM ¢ Ak In order to attain
 upon small detIEction, an ut-
Lo ' " most torqun and, in this wey,
- Rota;x_@ggggggﬁgg :© ® satiefectory edjustment a ver
orgue‘ggggacggg;ggig ' ‘efeep ascgndence of the char=ct
S - eristic should be aimed at.
The connection of the rotery trnnemitters is indicated in
the wiring disgrsms listed in our prospectus. The upper part
02 theé represcutation shows the principal wiring diasgram, the
middle the connections a3 uged in the circuit disgronms, and
the lower part 11lustretes operation schemes. The rotery
transmitters are represented by eirclea wlth hatched signallin
gets. The trinngle to be seen within the circle denotes the
indicator. The connection gf additlonal receiVers depends on
the size of the sigaalling set, To the signallim; get of type
90/145, for inatance, five rece;vers may be connected, thus
permitting ‘8imulteneous 1nd1cationa of meaaured values et dif-
ferent and 1ocnlly separated placea.r‘“

-6 -
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25X1
Bxemplss of cunnectionsl accord;gg_to %he Qrosgcctua.

T s T 0ttt st e 1 P st e D o . s 0 et T s ol 0 s o o oo

There ore giVEn twe examples concerning the installation of
fases as used in pﬁactfcal service. In plain instsllations
with one receiver’ onfy the excitation voltage line is provided
with' fuses, Lerger ‘#nd snecial 1natalluﬁigna, however, can
have fuses, in 5d&f%1on, ‘aldo for the three phases of the in-

- dividual receivers, uch ‘fusés are reouired, for instonce, if

- the failure ¢f the whole insfallation upon one receiver fail-
ing ia to be prevented so ns to ‘maints¥n dhe satlsfactory work
of the remaining sets. The feed volt-ge ia not to be taken
immedistely fnom the network but only through an isoleting
transformer or sn othet suighble tranaformer with galvanically
aepapeted windings. ’ S '

- Plgure jiv.§ . _ : After the constrnctifn end oper-

/ ' ntion of. the rotary trenamitter
‘.have been explained in short

words 1 beg to show you now some
e.amples of its manifold applic-
ation. Firatly the position in-
~ dication of e valve =28 used €eBe
ir long distsnce ges or weter
©7:lines. IA euch case the rotery
treasmitter 48 mechsniceally con-
- nectedp, through a genr wheel, to
the hrnédwheel of the velve. The

, quition Indication of a ratio betweem h-ndvheel and sig-

[, Velve . nalling set should be practicelly
selected 80 aa to the full Operat{on of the valve corresponding
to a deflection of the signalling aet by about 180 degrees.
_Por aymbolizing the indicetion at the receiver the norm:l
“poLnter may be repadced by a cireular disk with one black and
Aone red or white half, If aiﬁﬂ-ane half .of the receiver dial
:is correapondingly coversd ths ocoled valve will make visible
‘the hlack part of the disk onlx. As seon as the valve 1is opened
the mation of the rotary signe!ling set by an angle correspond-

ing to the e.ept of the ogening if the valve is tranasmitted to
the receivera y this def ection &8 coloured (red or white)

: aector #111 become viaible.on the reeceivar dial size of whieh
symbblizes the extent of the: opeaing of the valve. In this way
the remote indication of valve poaitions }n control atends

-7 -

1 - Rotary signalling set,
2 - Rotary receiving set;

3 - Position Indication of
‘a‘Nalve, -
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etc, can be effected, When using. copper -eonduc tore with e
eross sectional srea of 1e5 mmz the aignals glven by a rotary
transmitter directly connected -to the receiver can be troans-
mitted up to a distanae of 1500.ma. The aegurscy of indication
is 1, 5 angular degrees, thia figure being the mesn valuc
basing on a long Jears gervne., . - o
The use of a ney. rotary trﬁnamlttena .however, entnils =

higher accuracy af indication\amguntiqg to mabout +1 degree,

-»gigggg_gglé.‘ ~ " Amother ‘example of application

f(-‘ -)\‘, we may reaugn;ze when considogyq

- — e e rops balanoe with remote in-

1 - Signaelling aet; - dice tlon By mémns of a rotary

2 - Receiver and . trenemiti®ry ¥hen lifting o load
. adding device; thb‘tenﬂﬂun“bf the rope remo

3 - %g icgiiigcihﬁizanemOte  the rack from its rest and neutr

Rotary Transmitters. “”Jposition, through 8 gear wheel
A : ' :the rack operates the signelling
‘get aad turna 1t round by an
angle corresponding to the loed,

The neccasary counter torque is

R K it
I:gicgiiggcgngézgh{emOte achieved by a measuring spring.

Rotoxy Transmitters _ The synchronized receiver is
turacd by the same angle, thus operating the connected adding
device. Ia this wey the 1lifted weight is immedietely meeaured,

indicated; mnd simultancously added.

o

Piggge No.z : the frame repetition device 25X1
' ‘_) ' shown by thia picture is slre.dy
‘ 'practically used for the signal

;~:-g:;g§::g:’lam?ji o >:;cblumn as developed and produced
3 - Liens; ~ in the people g own factory
; - gzg:ag%ate; o ““‘"Pudkwerk Berlin-Kopenick”s The
g - gbtary'rec§%23§?' £ ' ; af% of the rotary receiver

~ fwom signnlling set; .
8 - Prame Repetition Device, ;baare ‘a diel plete provided, in

COﬂtroiled*by 8 Rotary our case, nith numerals, Using =
”projectﬁr 1amp and & condenser
~ the numeral in question is pro-

 Prame Repotition Device, » Jected #hrbnah @& lens on the

' Controlles by a Rotsry
..___ﬂzgngg;tter : soreen. If npeeticel, the numer-

""""""""""" sls of the dial, plate may be re-
pleced by letters or other symbols.

-8 -
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. =8 - s oroand e
o 25X1
; PARREPQ HO0e® i The workiag eefety sometlies re-
e r ' ﬁs quires a given order to be con-
B ( o P1Hed by the' pedeiving plece.
e oo *-Rﬂkaxﬂ regeips receiver; Fop: guch purpose the achemntically
RETE TR T Ra%gry atpnatitng sesd; gngwn b*déf t#ausmiasion equipment
iy e o4~ Botary pecqap@’signnl- with rebﬂipt&ng der ice may be
. . ling set; .
&' Revelpt; S éppi_igd gbt?. f6r ‘the transmission
- e Rotary” receivﬂns;tcﬁ;:« Fod nrdcru'and for-confirming their
T 1 Emnsmi.ea&aaﬁo‘r Orders :*eéeim folery 31knalling and re-
B of 62§g;igﬁansm$::§§s. °‘1**f§”4?Y*°99 ‘a®e used, “hen ad-
S R Ak ERNT L Justihn ' thé’  order lever, which is
N T B RIS S ECR P feo meghagxﬂ,ca).lx Qop?ected with a ro-
oo c R o ¥ary 1oqal1ing set, to a certein
I : fpmaamincion 6?30389587 ;p?ui?%gn,Ttha orggr isg transmitted
.i.0 . with Receipt hyiVeaws: - £ ¥e PBtary rEbeiver, and indic-
. of Rofary Trangnltlsers . gyed:on-q disds Tne receipt is
confirmed Ly -edjwnting ths receips ldvar; bedng also mechanic~-
i -Ellyconnected with & wosary aigmaliing me4, %0 the given
- . prder, -thus bringing the poinsers of doth the-ordering and
o0 othe peceiving device inte coincldenee aghine The receiving set
. .is provided; im addition :wish s-condacs device closing, when
o uew order id given, a signall&?g circuit operating e horn EX

bell. In this way the change of orders 18 indicated both

rqgticglLy ond @u@ibly. By méens: of the audible signalling de-
C . vige thgéequiﬂment may bg uagd Nai under noigy working con-
NTEEY ._Jﬁitions, Shye, cooeptially contr&but}ng to en increased work-
.. ing sefety, Jhe prder transmisstgpnqu;g;ent acheme of which
L3 shown in thie ‘picture 1s slresdy tm use within the rotary
tranamittgr shaft aignalling instellstions fo- mines, and has
,turned out extraordinarily well. 1o uzed for rubbish con-
., .veying bpidges. this equipment serves for the communication
Jtﬁ_between the drivers' staonds on the dredgling and the dump side.
‘;i:tpart from this the eqnipment Aas been swco¢esfully used for
- years paat alaq in shipg gnd, large power plents.

L.

S

i,

3

1 4
]

O
i
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Anothex< ml!.nation of the rotary
transmitter is its use for an air
pressure recorder. By the zir pres-
T oure: aeting on the dishe s of the
.~ $YPRS ermg, _the latger are turned
‘. OY< AR’ mglm promrtional to the pre:
sure, resgy %gq apeed of the nir.
‘Theireguirsdfeounter torque is ef-
- Tected byiaimvisuring spring. The

ol kg fFoamaf & e
. anghlar tgae da tranaferred, thro

a reducing gear, to s rotary trans-
mitter with connected indication
receivers and recorders regpective-
L thg ggt of. wyinde, the vone turp-
rying direcsions. Ui’ the wind. The
vane- afe albé transferred to a rot-
n thid way, indiédeed by the connect-

o ed reveiver, or registercd By ithéd recoradriifhe air measuring

“nequipsént Is predodtiiantly B4 N8 ssféty<dséURnical installs-

<%

tien for larpe scPdpera. g
loading® bft&nea, pitting

Figgre “Io.10
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axed pzaper obrfp;
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bmitted. Apart ffom this

uok:as. rabbish odaveying bridges,
dewnomgdhines, -ovaned, etc, 25X1

Fd? régistering ‘the measured value:
'nin f3his” céaé ‘for the specﬁ of air,
& Stary trénsmi*%ér recorder of
' th% ‘$hotin type 15 dsed. Basing on
‘the angﬁ.‘tar defléction of the rot-
éf@ reteivhr, and through a ge.
wﬁeél ‘nd a raak the recording
éaffiage 15 mebd in linear direct-
163. e rééordé e engraved into
waxcd ﬁapér, anid £6r this reason
any §3ecia1 atfendance, as genersll
fe uir@d for ihk recorders, may be
‘the *Wa:%d paper recording method

offera the considerablc advantage of permitting the recording
of the measured velues,without special he=ting of the device,
down to a temperature of ahout =~ 20°C. The convey~nce of the

paper atrip with a speed of 60 mms/hr ig effected by a clock~-
Wwork.
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‘ 25X1
C - 10 - :
< pgaave Hegtt - sho¥s ‘anothel wotary trohhmitter 25X
A AR T S A N recording device 28 used in sets
¢ la) Tor ‘$é38MInp thé direction of the
. el LTTHTUTITIIEITLL wind, The .yane turning sllround
L §9tﬁ?¥7t?§”§m§t%er;'?~ giso th&‘rggdrding device must be
- %7 Waked paper.gtripy iépaﬁIc,oiOQO;na so. The recording
E “*Rocor(lgzaﬁzﬁ z:ef o dewiQe coneksts -of 6 recording arms
cnnEoic "iigrranQBQ‘jg}ﬁaflcs of 60 degrees
AT SOl € of round & turning disk which is driver
¥ Goto by the rotsry receiver through a
Lok i1 osn steppings down sear of ratio 1 : 6,

X

: v ib P In this way en entire rcvolution
- Rdary Temmmter .. .of tha yo¥axy-transmitter will cause
- HA%Ronddag Janice , a“ﬁ@“&ég@ees deflection of the re-
. copding -device: o‘m‘respmdin‘g ton c‘rmnp'e OF the wind from the
novth thesugh 4 éve ¥, SUtK riid west to the north.
Atan in thil oods: the méhdured volush #%é recorded on n

. wpxel phpay 2t gy S RN B S Y B S RN S
A S 25X1
ﬁiggte ﬁq.]g_‘ o The uge o£ the wind measuring

S f%'equ;gment gredominnntly for rubbish
'}7} N ooaveyinr orx&ges and gimilar large
1 3 N y‘\.l i

acraper& has ovcp nlreduy mentioned,
)uch rubblsh canvcwinp bridpes are
conatructiona running; by means of
sbeci&l trqvelling‘gears, on roil-
fV'rowd tracks. Th% ‘dircetion of the
‘ _br}agc, fﬁcrcfcrc Rs not varisble,
NS to the aor»1“° ‘bridge, however,
‘1t 13 nﬂu lmpcrtdnt to mecasure the
set of thffuiua ia relation to the
_geographlc direutlon but in respect

1 - oet Oi the wind;. . .
) dmgrnes-

- uéletcd to uﬁé“iy R
L.*Lof ‘th.p b?id&%f SRS ¥

Gomon o T e s

-t
S

.

“isl for Iaaicciioa of'

I ene'sen o7 the rimd

2 t'cr of” 'thr

_.~t° thnt of tac longitudinel axis of
" the bridge, The' dial of the indic-
set OL ulnu h%u been uequn:d'1n accordence %o

thi: rcﬁuir!mrﬂt, saowing, aa 8 Lg"Lol, +hc lg*txce structure

of tﬁc Bridge. mhe‘sef of the' ”1nd, ,sia%

> to the longitudinel

axid of the Eriﬁpc, is indicstcd ba the p" itioz of the pointer

4 corrospondinv to tht of” the vane._
'which ths wina i" acting on the bridrﬁ coanruction can be

“rendily scen.

Ta thls wey the angle under

- 11 ‘-
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Flgure jo.13 In esgee where the acemracy of in-
oo dication prevailing bhetween rotary

L

( =) sigmelliang and recciving sets and
1 = Aecurscy of:fndication amountiang to sbout 1,5 degrees 19
- with.rotary. twena- " nat”sﬁffiéient or the reading ac-

" mitters including en. T
error of 1,8 &egreee, “curacy not favoursble eaough the

2 - 3-fold Retu¥y Trans- 7:3~f61§ rofgty transmigsion as showr
misgion -~ .. . in this picture msy be 2pplied. fc-

Priscipal rxample' cording to this principle the left
rotary tr-nsmitter is slgnslling
the fine values, the middle one the

. L1 medium figures, and the right one
3-£01d ‘Rota¥y Prans- ﬁguy;coagggfvdiuee. t8 example the
missiox » S ‘Yadtoatton 0¥ Xijuid levels in ~on-

Princigal Examgle sr. - $eineng hes -heen melected., The ..in-

, materaoﬂ the rope.phqave in thie cane: ks Mmensioned to one
~turn (revolution) of the rope sheeve rarresponding to 0.1 mm

difference in elevation. iihen #he level cheruges the rope con-
nected with the floet moakes the rope sheeye - nnd %}muitan@ouf
ly also the fine value trensmi€ter - turn'by the c%rre poﬁaing
angle. This turn is trangfarred by a gear - in our case of a

'stepping down ratioi of 1 3 10 = to the medium and coarse

value transmitter. rccording ko thb gasumed” transmission erro:
of 1.8 degpees the indication accnracy en tha.coarae value
recelver ia 5 cms, that om ;herncd&un valne receiver 5 mns, or
that on the fine value receivér 055 mm. You mey gother from
this example that by means of multiple rotary tranamlasior
the accuracy of indication can be geners!ly and considersbly
increased.

" In the examples of application mentioned wp to now the
signﬁlling and the recelving rotary tranaomitters were used fo:
the electric trensmisqion of npgular valuea. But it is posaibl

too, to effect electric nddttiegu - aubtrastions of angular

valuea by means of rotary tranapitterg. As to wiring nand con-
nections pPlease see our prospe?tus. For adding, reap. sub-
tracting electrically transmiated valuea ‘besides the alrendy
known signalling and receiving rotery txansmitters ndditionnl
so—callpd differential ro;ary t:rnsmittera ere used. These sef
are aubstantially of same, mechenioal cqgitruction 28 normal
rotery trensmitters. The rotor of the differentinl rotary trao

- 12 -
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25X1
mitter, howevar, bears a threewphase wiading. The :upper part

of the piciure shows the principle of a differentiel connect-:
ioue. The three-phgse rotor winding, ‘resp, stator wianding of
- the differentisl receiver is ounected with the three-phase
stetor vinding of a normal rotary t»ensmitter. "hen forming
the difference .the conqéctiod,dfitbe rétéry tranamitters 1is
coincident in pheses. The fqrﬁatidn,of the"difference results
fraom the function a - b, 72 “the éhgnalltng tranamitters "Ha"
and "b" are . in same position the difference will be ecual to
zanoe ‘el es s0on rs the signplling 99t "a" is removed from
1ts neutral poaition yb an nnple of let us any 50 degrees the
rotor of the. diflerenjial reeélver will turn by the same angle.
..Lf. apart from this, the signalding set "b" is turned in the
sane dixgqtign-b¥i30 degrees this value will be subtracted and
the,rema;ning:ba;ance of 20 dggfaes,indiQated on the differ-

25X1

. entisl receiver. Additiona, on the oaatrary, are effected by 25X1

. exghanging the phases X and z on the regeiving sud the signal-

- 1ing get respaectively. In the event of a deflection of the
signalling 3ei "a! by let us say 30 degreea she rotor of the

. differentinl recelver will follow this motian by the same
englee Lf now the sigamlling set "b" is turned - in the same
direction of rotation - by 60 degrees this value will be added
and the totel of 90 degrees indicated on the differentinrl
receiver., o |

The differential receiver may be also, used, in connection

, vith .only one signalling set, &8s normel indig¢ating receiver,

;and that by conaecting the three phases of the rotor with that
of the stator ia parallel. Upon. tkis connection the rotor of
the rceiver is turned by the double value of the deflcction of
the signalling set, i.e. the deflsction of the signalling set

_ by 40 degrees will magg:the,reqeiyer,deflegt_by 80 degreeca,

This.- connection is suitable for caaeg where it is desirsble

- to obtein - without the uae of additional gearings - larger
. indication reagee from but little moving sigaelling sets, 25X

- Figure No.14° ° ° ‘The prevalling epplicetion of the
i . f4fferontial rolwmiy trensmitter is
' ) ERRS ite use for the indication of dif-

v ; . ferences between positions. The
plcture shows s loading bridge equlipped with remote indicstion
of the losding depth end the imclined positdon of the bridge.

-13 -
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Pigure No.14 = - The installation indicating in-

¢lined pogitions of the bridge in-~

=) cludes two track signalling sets
1 - Tnclined position ' and one differentisl rcceiver whiel
fgigf:::ntigi rec.), 1d lecated in the driver's cab. The
2 - Double loadiag depth instelletion serves for indiceating
oignall ing set and 1imiting inclined positions re-
a) fine, b) coarse; sulting from not synchronously run-

3 - ﬁ?“gﬁ?ﬁsgfpﬁ? ?:gg?ver ning trevelling gears or from the

4 - Track signalling seta; sl1p of the dr{ving wheels. The

track signﬁlling sets are turned -

5 ~ Remote Loadin% Depth
and Inclined osition through & chnin drive operated by

RInd:ceiiun- one specilal messuring wheel each

omo , ‘ RS

Loading Depth nd ruaning on the rall - by an ang’e

Inelined PositiOn - which is proportionnl to the way
_..indication . ’ “put back., In order to prevent any

8lip of thé measuvring wheels in the event of coarse weather
they are sufficientiy pressed to the track rails, If there are
fluctis tione in the synchronism of the travelling gears the

resulting elcctric values ere trensferred to the differentinl
rotary trensmitter installed in the driver's cab, The rotor
 deflects agtording to the difference of “the measured values,

- thus irdics'ting on 2 diml the inclined position of the bridge.
Adjustable contsct dogs fitted on the diFfPerentizl receiver
setunte,in the event of a certain extent of inclined position
being exceeded, corresponding sets of spring contects releas-
ing an audible signsl, resp. interrupting the voltage sup:
to the trevelling genrs. The contact dogs and the spring con-
tacts can be designed. furthermore. g0 88 to permit to dis-
connect, in case of inclined poqition of the bridgec, the
driving motor of the uutrunaing travelling gear, In this wey
the motor of the lagping trnvelltng geﬂr is going on working
and makeés 4t come up with the other one. Tn this moment the
disconnected motor is autommsticslly switched on sgain, and bot
trevelling gears are uniformly driven-egein, This contact con-
trol effects a ocontinusns wark of the brldge since in the
event of en inelined position always only ®ne driving motor
is switeched off and, in this way, sny standstill of the bridge
obvinteds FPor industriasl purposes thie kind of connection has

bean slready successfully used, toe. 5%

Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031900110001-5



[
Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031900110001-5 25X1

For the represented loading .depth remote indication s

double rotary trausmission khas been sdlected with the rope 25X1

runaing ever & measuring roller-meehanically connected with
.the fine -value ‘transmitter, Between the finec mad the coarse
value {ransmitter a suitable gear fpr stepping down the speed
1s installed. The appropriate receiving sets pre s2lso accom-
modated in the driver’s cab, permitting the erane driver to
recognize continuously the position of the load hook at any
time, This indication is of speoial importance in cages where
the sight of the crane driver is obstrmicted. Also for lifting
and transporting large and bulky workpieseas, e.g. by two
ocranes inclined position of which must not exceed rather
narrow limits, this -dimstallation has become sn indispensible
equipmenj.iggi g%%%tiqaakvuae of s differentiasl receiver with
contact oontrogvincidcntal differences bestween the loed hooks
of the own and the other crane, simultaneously slso controlling
the driving motors acagrding te the already mentioned menner.
In this connection-plso the tranamission of power by means 25X1

of rotary transmitters should be pointed out. Our smallest
rotary trensmitter of type T70/B0 permite a mrximum torque of
90 oma/g, end owr largest type 120/155 such of sbout 1000 cmg.
Por thermal remsons higher loads sre not =dmissible. “hen
transmitting power, however, an angle-coinecident position
between the rotery signdll ng end receiving sets is not longer

'-warranted; due to the load of the reseiver. The receiver,
therefore, will lug egainst the aipgnalling set by about 10

. degrees, In cases where the output is nat sufficient or the
ladication too ooerse motors are predominently used rs adjust-

- ing and come-up-moters respectively. As to this pleamse refer
to our specisl prospectus. o S

The shown motor is en induc tiogmoter working according to

the Ferreri-syatem, and: thet e aingle phase A.C. motor without
alip rings ang witheut eollectexrs, The excitetion and the
control windings sre imserted staggered by 90 degrees. The
rotary field is produced by e phese eapsciter connected in
the excitation or control circuit. The speed increases nearly
linearly with the the contro. voltage of the motor which fact
is of epeqiél.importance.for control engineering. The motor
consists'of 8 thin-walled, shaped aluminium globe poor in
inertia, lue to this low moment of inertia the reversal from
clockwise to snti-clockwsie rum 2t s gpeed of mbout 2500 rpm
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oan be managed, without 4if ficultics, within a quarter of o
second in which time the full spesed ia reached again, The
motor, moreover, @y ran under high voltage and apeed agninat
e s8top 2n0d remain therd without belng dameged, The torgue
produced by the rotor.iglobe may be disdharged through 2 suit-
able stepping down gesr. This gear 18 1mumediately aitachcd to
the motor; In this way both parts ere unitod to one construct-
ional waite = . 25X1

The Ferraria moters =zre produced in variouws sizes, aad

far maing vultagea of 110 ¥, 53 cyeles and 110 V, 500 cycles
. respectively. . ‘

The advantsgea the: Perraris motor offers heve made him
an indispensivle ocongtructionzl part for the communication
and control engineevring. ,

Besides the rotery transmltteru eepdcially in signsl in-
stallations for mining shefta nlso reélefs of differcnt types
are used. Amingvthen the so-culled round reley is used ag in-
termediate relay porticulsrly fTor sipnel and control ‘equipment
It is produced for A.C. &#nd for D,C. The three change-over
contacts ere rated for & continuous current of 5 A, and suit-
able to a high switch frequensy. The number of admissible
switchings rengem nt about 10 millions eobnunections with about
2000 connections per hour. The relsy may be mounted in any
position, and it is of utmost shockproofrness, Therelore it
is also pweferred for the woe in mining plents-wherc it has
turned out very well in respect to its working reliability.

Another used relay is the robuat flet relay. Its advan’ -e
ageinst the sbove mentioned relay is its empability of being
esuipped with 6 contect aprings whieh, in dependence on re-
quirement, may work as working, rest or change over contacts.
The contects are also rated for a contimmous current of 5 A.
The reley is of very otable.cohnstruction and does not feil in
its work even under working oconditions subject to heavy shock:
It is meeting with out asxny diffieulties any demand required ii
the mining industry. 2 S 25X1

vy repart intended to communica'te to you 8 summarizing

survey concerning the oonstrucfion, oneration, asnd menifold
spplication of the rotary transmitter,

Although the exampks menfibned represent but 2 small secti«
of the extensive range of application 5f the rotary transmitte

- 16 =
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[;hey will give you an idea of the numerous problems which can

be solved by means of the rotary traasmittcre

flghough thc rotary tronsmitter, as slrcedy wecutioned, is
g congbractional part known for decades of years past it hab
venn used for the industry ¢o a but smell extent up to now,
and thet probably Tor reasons of its quslities and menysided
fppilcations not being sufficiently populnrized in industrial
circlea.

I intended, therefore, to drow your sttention by my report
to this proved consiructionel part of communichtion tcchnles,
and £ hope thot my arguments will contribute to nnd promote
the usze of ths rotery tronsmitter to 2 larrer extont then
us to now,
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Report: by Shief ‘engincer !r. Gerhard Thiirling
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instelletions . _

.1 Order si.gnallixm (m;d recoiv‘ini, sets
3,2 :wle nosition signallizm and recelviag seta
363 Bridpe extension signallia:: tmd rocelving asetas
34 viud memsuring, installation '
3.5 Inoclinntion moasurirlg iaatwll tion
4. #inal renarks
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wadics nnd Gentlenecn, .

The report on "Hdew clectric spplisances snd transmitting
installations for mining above ground" intends to give you
on iden of the remote trensmiasion sad safety devices uged
- particularly for rubbisa qonveying bridges =nd dredging
mechines reapectively,
speciat difficulties concerning the sufficient electric
@and comstruectional design of “the mining-devices sre offered
by the rough worikiwg' con ‘; bna; The acting dust, changing
weather in the open ﬂir, 3% ours s well as agnresasive water
require especlally strongly and tightly constructed devices
sccording to the VDE-rules. (Verein lLeutscher ilektrotechnike:
In order to gecure 2 continuouuly~running and, first of all
economical mining work sccording to latest technical know? lge
ond experiences the communication ‘and sismml installations
are progyeasivdly -fuMproved, reﬁpa periccted as to their de-
velopment, “he devices are not onlj to increase the saefety
und diligence of fhe miners but alao, nz a final reault
achleved by the accelerated run of Lort, to antail n consider-
able incrense of productlvity.‘ V "
The devicea qre applicable not only in the mining industry
but alao in “ollinﬂ plants, in tne eng neeriug industry, in
the treific ete.

Jdodern comtunication eugineering with its manifold apnrlic-
ation oflers aowadays idesl means for adjusting most different
workuy procosses to each other in favour of an accelerated
run of work on one hand, snd for obtaining an utmost worki |
aafcty on the other hand. The use of rll comnunication plants
sims at the retrenchment of idle rune snd, in this way, £t &n
itacreased utilizetion of the hauling means particlpating in
the winning ond conveying work az well sz sinmulteneously ot

o aysicarticelly incresased working safety 2nd reliesbility
of =muy mecumnical eguipment used,

Sveryahoere in the industry o contlnuous sud undelayed as
well as clesr remote iundication of certain velues, ordcers
or gipnels is required, resp. technicel control snd transmit-
tias means ~re used, as everybody knows, simplc, robuat apecit
eouastructional parts snd electric switch devices of the com~
manication technics mery be employed in the applisnces or
sipgnalling installotions, thus warrenting their utmost workin

reliability, 3
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Prier to wifting the devices nnd trensmitting instsllations
in questiomx X beg to make ‘some genersl remarks upor the haul-
nge technios, ‘ '

1. Gen arel

le %o the heuling work thore wes®the problem to replece the
heavy physicel work by mechenicel devices, i.e. by mechines
Going ite The quick promulgetion and ingenious utilizetion of
elsctric engineeringﬂhas permitted a homad mechenizetion.
Ligpeciolly the eleotric machine is capeble of concentreting
Large quantities of energy nt spetially limited places, reap.
of repsating the asame overmtlon for moving hesvy masses and
loads nearly infinitively often without any fetigue. Such work
nowadayas is not longer expected to be done hy men.
In the line of winning engineering such an example is
riven by the sarviee of lorge winning devices ~ the rubbish
conveying hWridge end the dredging mechine reapectively -
nncheniaing the work to such en extont thet, on the contrary
$0 former vorking methods, only e fraction rnd insignificent
percentepge of labeurs sre reguired who have been set free for
new taeks and work, '
From the historical point of view the uge of the rubdish
oconveying bridges is 3till rather new. The first equipment
of this kind runuing on reils hea been put to service in
Germany in 1924 for winning of ligaite above ground, i.e. for
removing the faclag layers consisting of smnd, clay, and other
matters. The initlelly met problems nad d1ffleultics have “een
sumounted glready after & short time, and that in a quite
gatigfactory menner.
Mgure licel shows e two-sectioned
rubblish conveying bridgece The
dredging part - {0 be scen on the
left side of the picture - may bhe
displaced ngainst the putting down
pert {on the w=ight side of the
plcture) in longitudinel direction.
Every rubhish conveying bridge con-
olsts in principle of one main
Figu1 - Rubbish Conveying Dbridpe with 2 railrosd tracks snd
Bridge : some seceandary bridges as well as

-4 -
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. 25X1
track laying bridge. The delivering coaveyors of the dredgers
are connected with the mein bridge. According to the woriing
conditions the constructloansl design may be different. On the
left alde of the picture one ascraper and 2 ditchers removing
the rubbish are showne. The rubhbish is trensported, by means
of belt cohveyors, over the main bridpge, and put down on the

- dump situnted on the vight side. In the middle we sece the
bare lignite with the travellins treck laid upon it. The span
of thé travelling geers of a rudbblsh conveyinz bridge differs
nccording to the seologicml conditions in question, =nd range:
between 80 and 200 ma. The travellinp dpeed of = rubbish con-
veying bridge emounts to sbout 6 mas/p.m. In dependence on the
working recuirements several sorapers end ditchers may be
adjoined to one rubbish conveying bridge.

' ' Pipure Wo,2 shows s compound
dredging machine, On one side, in
front to the left, & ditcher, and
in front to the right ¢ slewing
éoraper‘nra srranged. The dredger
runs on reils., In connection with
4h2 mubbish conveaing bridge pre-
ferably slewing dredgers are used.
These machines, running partially
on onterpillars or also on rails,
lend the dredged material through
a feeding belt to the rubbish.con-

veying bridge. Up to now there are

different designs and constructions of dredging uachines in
accordance to the working requirements. Efforts are made,
however, to develop a so-called strndard design meeting pos-
sibly all working requiremsnté in connection with the rubblsh
conveying bridge.

Bip.2 - bredging techine

2. Transnigalon of Ordera_snd Treasmitting Tnstallstions

After having surmounted differeut obstecles nnd prejudices
5 @ rubbish conveyiag bridges heave become the mala equipment
for tranaporting the rubbish in the middle Cermon lignite win
ning industry above sround. Not unjustly the consequences of
e heevier accident werc feared such a heavy siecl constructioc
ruaning on auncrous wheels 1in peprellel and jerpendiculerly to
the open mine might be subject to. irom the very beginning,

-5 =
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‘thepefore; -4t hrs bedd conzldered necbasary ‘to provide all
immginebte’ sﬁfefy davtces for tne blant an& “For gervice so
o8 to odviete any de&:gér snd accment. ThHe failure of the
convaytns bridpe or 6f s dredgink nacﬁine ney interrupt the
- pemoval 4f mrbhiah’ fos’ a lanrer t;mc, nnd result in insuffic~-
- femt wt{lisntion of the csnmcities of thb approarlate power
plents, brisuette fﬁctdfies, and Iod tempcr&turu carbonization
’”lnntq. for 1ncreaaing the safety of the operation of the
rubhish cnqveviqp bridve to the *ar*cqf eyusnt. and, at the
same ive, Por iwDrovidg the conveyldg output comnunication
inskel¥stlons nre rw"uir(!d pernitthg *mnrcved cornunicntions
© between the contrel strncs (drivarq' crba) as well es the
' gontitmous Hupervtﬁfbn of ‘the en*iro rubﬁiqh conveying work
in Pregpeet bo -ite wcrking hafoty end rellabillty. fccording
- to' the Uerman Law of sidtk, dated 19/4/1950 “the "Rules con-
cerning the erection snd onerption of rubtish conveying
Yrid#ee in open mineg’: sBcuring the work t0 be done in ad-
herente $o Tateet tECHnical rulea bksve been publizhed on
Fovember 25, 19505 In accordnnce t6 these rdles all control
plenes should be intertonnected by an elcctric communication
ccuipmont no Az to permit the clenr cow&unicatlon of all
celors oo ell n2 the confirwutgon of the receipnt or that
srderas. e ﬁl*ﬂing motions »nd a.vular ponltions of the
© trevelling rubblish éﬁﬁvoflng bridg@ miet be clearly and satis-
frotartly 1ndlen ted “ﬁ fhe'érivor qba at any time. Large
3ﬂ"v'"5~r 10 ~*a170+3hns, fur%be"morr,' houlﬂ ﬁe equipped with
e l¥ABYE ind Aenanring Setis &5 *ndicptinﬂ the air pressure.
The tnetination of the beldre darried of the rubbizh conveying
bridee An perelleY =ng perpeﬁdjcul 61rnction ghould he con-
trollea: hy gnitsble deviées, 511 anfety nnd signnlling devices
ﬂhﬂdld bé wirbd 1n adhérenée fo thc clodad cir ult asystem,
y : Penre M0.3 ahovis - the acheme of e
h ' ‘ - rubhtah éonveviﬁw briuge resting on
2 supnorts providad with one
. - Aitéhor aad 2 acrapcrs. The rubbish
' © 19 removed from the left side
(4redri‘g #ide) rnd trsnsported and
put ‘dowr on “‘the ﬁump thirough belt

Pped - ubhinh ”onveytng ’conveyora- Mec arfangemcnt and con=
struciion es well as the mechanical

S Brid;
lonhizne of ”raagﬂ*tflng
Inatnliotions) ¢
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and electric, fittiags are of asseatial iamportance for the
output of thé'gégﬁihg. Bxploaations concsraing the detnils
of the technicgl conveyiug equlpment aad technical datas,
hOUCVuL, woal* eXChwd the ggope 9 zy report.
ot is my task t9 -explain the. eleatric cowaunication in-
V,uqllntions integded for mi4lmlzing dncidental Jdangers ond
'qccidunts by the control of certsin psrts of the large coa-
vatnv n*ﬂhlnes. Uoon Long yeaxs experlencea eapecially the
rotory trqn smitter hn“ urncd aut best an a,specxpl conatruct-
" toanl part Iow the trﬁqdmitginh wark of such. ins tallationsg
'vaasiag on com uds 293 uon;irm;nh tnﬁmn the rotary trans-
mnitter (ele ctriq sbaft) excels in quick, rellsble, aad gatia-
. factory work in A.Q.wcircuitﬁ. This 48 why Lor the anfety
' ;Jevices or rubbish eonveying bridges rolary trausamitters -
| al,nqlling end recelving sets - of ceptaim types an rated .or
1107 Ly 50 uycleg% are prefarred, dug ta thair simple design
'and inacasibklxt" agﬂinst mechanical pnd electric interference
‘ _The lower ppyt pf fignxs NoeJ3 showa the tep view on a
rubblsh conveying bridge with schemstically. merked communic-
ation instsllatlions on the dredging se well a3 on the putting
~down gide ~ad locsteld in. the drivers' cabsy .and involving the
,f0110wing onrts,,,f<. .
. .The order transmitt;ﬂg 1natallation (1e 2) for the commuaic
:uion of orﬁers to tae individwal drivers' cabag, inecl. pole
chnﬂg*ng awitch (}); aggular. pozition trengnitter with remote
1ndication receiver {4 angd . 5). The deviges nre intended to
measure EAQ incl;ged positzqn of the ruboiqh conveying br! e
- 2zzeinst thoe, trqvellinb geaxdy apd -to effcct the remote in-
dica+ 1on ‘f the measured values ia the.drivers' cabs,
 The bridge actension trangmitter alth remote indication
roceiver (6 and 7) meagures the pqaxtian of . the shiftable
bridge carrler of .the bucket and dredging chain ngrinat the
rubblahAc;;u»fe.,rmgg!,brlugo, and indicotes 1t in the drivers'
cnbse. | i e
The wind menluring installeatlions, divided 1iateo =ir presaure
‘ gaugea_(B.Q,lq)‘pnd measuring scta for the direction of the
wind (11,12,13) with remote iandication receivers and recording
devicea{{ihie ingtallation 18 oae of the moat important to be
found oa gquish;cqpvex;ngﬂgridggg and dredgiag m-chines re-
spectively .8p 1% warns the servis e 8taf’ 80 as to make pre-

e -7 -
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sputions fox protguting .the phant Lrem damagds c-used by
LORWB ¢y ol vt ino. vl crsdes il looni
Civi-oshe dpel il messurdng dnowldation witr indicetion
- necedyer and xacording At (14,1510 17) drg tc take core of
oo, r continuonaly: smegapriag end. connuklidag the: pecurring longi-
rp tdined, ARd deengvexael dneldmpdions of e krevelling rubbish
aoRveying hrigge. hedng capakl ey maoreoyeny. of beinr used es
fevkea fopymeeaurdng the oudput »L exnvayrnaes This inclination
- measyring ingtnl latdon »dll bf‘& &*{LH« Q&ﬂctwﬂﬂd ir deteil in
- later nart of my, Mmeporde v vt
Lot The emergenoy -angnant . J.netﬁllathqxb (Wﬂr 44 to cecure the
L oupeees sepy aupply of camrent: oo the srvInd mespuring plent in
C 0 arBes dhe Yorkdbnen voldnge wonkd felle Al aforeseid inetellet-
T R sions ore viergdaed, ghrongh & trersformer widbh 110 Vv, 50 cycles,
vl owo o e vtk peelgding Yo she .ol oeedaikrawl t, ayasen,
Let me plve you o R -shork dexarviption..ef the devices:
oo e 3eliew, Shaotransnitter rnd recelver of grders (firure jio.4)
e e x o oonadota cof e light metel creing with dust proof screwed on
rooae T s goven-beint the front of
~ther cpakng., There is pro-
. vided g ddel: bearing 15
oxrier; gectione inscript-
jona . of ;whioh ~re selected
aocording: to the regquire-
- oo o0 mwlt of ithve working con-
Cdvoeless 2 ditlone ofcie large con-
Gt oy weyingomehinres used. For
¢ gnata’l Ling tthe sets in the
- o degsks Xooawked in the - iig.li - Mrangngitter of Orders
v oo divers gahm they sy ‘o@ L adeeeeseeniCloged)
ooy wkmiker comatruc tien ag mwiliehbonrd duatruments. Below the
LPenoow oo diel there ia s jsmall hnndwie el fox adjuating the set to the
P rdewived orders reide -the handwhaeel & small.epening is pro-
SO s U vided sthywough wirich (Bhe no~volii 29 08K ee e observed. The
it s maskag centeias sthe elggedbiog agd the pogejviag rotary trens-
nitter as well 24 #he. gear vhaeals . For, fag addus tment of orders
i ce oD and acldf e nagRat fer (3he aerveltage mark.
Lo e e Jina mede of oeperabian -im, in BROTE .«Prds, as follows:
Cedenoietos o Wadmeseloe bing,an endex, By ;mgsnd (f  bae hendvheel, through
JEier ot theogeseiwdeekan e vhelblecframe poiater. is sdjusted to tae
{ - ~8 -

.
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desired order geotioM. Rt the samse #ire Whé ¥otor of the
dignelling rotery trensmitter is turncd B¥en =ngle corrcaponr
ing to thet of thé obderdd Jusded. '"hen receiving the coulirm-
ution 'off receipt Of thb ‘Wwder the zotor of the receiving

Cvotary trenemlfler ie 0pérkided, thus - b¥inginp the little
poin¥er Cavdoned ¢to:tts! Bheft 4390 ‘doinbidence vwith the foume
" poilnters TH the' event of Incldenteily feiling working voliage,

the no-voltaide ‘Gonditivh 1d Indlobted by ‘the' red no-voltege
mhrk appeariy in' the opéhing selde the herifwheel,

The order receiviaf®et: conakhty of &iihiler lisht metal
casing, nnd in’ OF anine vonetrucsion o8 the tronsmitter of

. ordews, The ritaetver cotitails two potery tyememitters =nd,

in #ddikion, & Yecelpt tansmitting device wonsiating of e

T ohmdigk et conghct aprngs. Thip device: enwmipes end disen-
S dEpes,  thdugh i intonedizte. relry, - horn circuit. The

power input 1d dr’about 160 Vh, i b
3‘.2’ Tt et uThe'daglle poglition trenamittex
foa s oI T (figure WooBY ie to supervize

Y7 the ‘toveIon Wf the bridge pari
o oand- cokwieta of & weterproof
w3 1ipht nedak oesing with o free
il aneft gtukip for the drive »ro-
o jeoting on oxe side. A screwed
= e addony’ HoodSXEKY cover tekes care
ciivief @ dudt dWkd weter proof en-
sl gYosuresofthe set protectiag
w0 tone -g#ignalling rotory tre
ool e mBttert, thertivothed gearing,a:
 Fige® - #uple -Pooition - v uf Zemmdlakes with 2 contacts

L liDao Tmen mt;gl_’-;&lggﬁd), ¢ qonteined. "Me contacts are t¢

‘messuring dccurddéy i€ dbout +0.F B oo v

: ac‘lmaie the nlavm dewide, mﬁmfm.mummnting devices in

the event of the imolined. 1p031t“‘m of tie bridge reaching
cérteiftlimitae THe lower part ofthe det Bedrs the terminal
box which the outatdé su¥le id colaected ®04 The sct is in-
‘gteI1éd 8¢ the dupports of the: rdrsxuu cud¥¢v1np bridge. The
Phe anglé ‘positidn Peceiver comdistof arateel casing with
dust ‘Prodfiedves, Me PPEat Heeie the dial, end the resr woll
the connéc#dion terminala, Théiddt dontatms s receiving rotery
tronsmitiesr‘And s no-vélvd e m&FR Lifted by a lifting magnet,
-9 -
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he 9ot powen . dnpukoaf whieh stounts ta eboud 80 VA is in-
. tadled im the desly i0f dhe ‘drivar s ol . ¥
~:':..?.3l;i¢r.3: = g bnid g jex tenaion tmnmttcrli‘isswf the same out-
i .#de shape gaothe: s kxfeady martiomred ¥ngle pedition tronamitter,
;angaox Qﬁﬂilﬂrxﬁuﬂidahnons#ruatidnﬁua:thlt -get,
w e s krgne oo The teece ived® :for remote bridge
POy o BD e oo atitension Andication (fig.G)
N Pt N s i dnen o -oaneiate oiftiwi steel casing
wonefvel weitoe peoodbh egooa o, oo whithi duas proof bolted cover
Caowedl fevg et v oL 0 pudild gkt metRl having a rect-
Ponowd Lurotougs o ol lf ] cangalipmepkhdng for the dial,
v st nd v lond rodocuscsn o o Theedegdiiesgonnections are
suitencds ol tpktasd oo Lo o aYvesged ptodle rear side of
Lol Sgnae o therpehs - Bheydnaide of the set
P oot codaien oy s L o0 0 comésimsndl rotary receiver with
Tevires oow ovqoviioos o iRcSallsmedusing gear moving
e s mgﬁg- Bridao theaqtm o fke rpoinser in straight and
comc oA t",’ﬂ,‘"‘?,'}??""t'ﬂg-rﬂ%xﬂvvnv—* i .. vaerisental -idirection. The set
il e emy o Ae baetedled-da. thesdriver's oalls Tae Feavvecy of indication
o 38 149 He:The pouner Anpus 9f Pae bridge-e¢:teasion instsllation
. 'mmtq\ 0 ﬂbﬂt QQ VA,. Yoot erny- e
Ca ~: 3e4. ~ New. gome. 'xa}en&;toaa;gggcengiag the wind measuring

by

SR .,tallaﬂtenJytth%hegﬁ$gg¢QQVtoqr-ancenaiaQ&ns of the air
- o PTRASWDE gouge -ARd the et measuxkag the diregetion of the wind
eron e iowowdd e givene A3 b thie plegse pel¢r.alan ko our prospectus.

G, vl e o e hechakoal data fOJE -Bhe- Bi«r*omaanm :gange read ns
P o Telkousy . o o in . g
- deasuring mngez ain IQM/‘
.. . apeg air: 0 to 42 ms/sec.
‘gasnringéen'or: . e +2~ /5 for the a,ir pressure;
. .1 ﬁneq 4 cang 'and can acts: e. . 0t i sec.; warni
T o Tt b 9 3’ t;f 8 at: 23% /sec.) contacts
L RO S S FASEE) SRRV S r"" A&“% 8@?“9“?’ en& in edherence
e e _ e to relevgnt ales in force.
e orkiqe reliabilityz j‘ff{”_f"up o -60 ¢

quing voftsge-’l » ; 110 V 50 cyc‘lem
| ’;‘h.e air preesure g;auge works ﬂu followa;
. }z_"l'he t\g‘rnable cup croms is removed from 11;3 neutral wosition,
"“turned by ‘the nc:l:.ing air greramire, by 8”1"' 3}6 which is pro-
kpqrtioga]. to the sgeed of the w:Lnd. 'l'he cou,nter torque is

SR = ‘S .
l b ef«ected by a mec’xanical deviee with Y apring acting on the
o e
shsgt ‘of ‘fhie oup ‘orosd, e é‘eﬂecﬂon oF* ghe shaft of the oup
- -
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sross ie traneferried;! through #wo gear wheels, to the rotery
transmitter. Poxiwtteuating the Wi pressure receiving syste
‘in ‘the ‘event of spundly wind sn'ofl attemation is provided.
For the relessa fof 'signnls sa .goon as Whe BAdJusted air pressu
. and 7she apeed of wikdi e gpoo $A 61Y W¥e avrived at which are
oo o s%iAll whkthin the measuring ronge the mechanicrl device isg
s 0 seivuaquipped with two cam disks permitting, upon suiteble ad jus t-
coon Lo fumedS, the opsration of contacts sctuating the release of the
oo Toprresponding alarms, resp. disconnecting devices. The cables
; ity T fow the elgnedling rotery tronamitter and for the contncts ag
oo ot el owisl) ma forthe heating sre connected by a 13-pole plug. The
: 2o acheating bonsdsts of 2 separsted tubular heaters of 150
Beating pewer each. The hesting is automatically controlled
e s hgt ,xhy mesnb: of @ thermo=regulator,

cocdnees v Theombadured values ere transmitted to the recording sev
Peen ooy ‘--:;..and‘ the/indication recciver respectively,
peivad o Ll néidest sluminium oestag’ of mv&ir*pﬁo“ﬂre recorder

S with ntnged edver ~nd 2 T-handles fep;-stso-our specisl pro-
sUErees ol T apecVRe) echtatwe & papey tPedsperting $6éd &ad the recording
rellon T iges? dogethier with Ithéinetary Peceivers Thé ddble for the

rotary receiver is led in thioWgi: s able Bash. The value of
o el defTeation proportiedal 48 “$he Eir Presowrd is trensmitted
ool U P e ‘el oreddire gauge L6 fhe 'Fotary PFébdiver of the

el I el pendsding Set¥. THe dfel, edliiwbond~tnfﬁgsnﬁ%ﬁfar the air

pEo Y préssvndy 6N 1AM/ 6eé, 24T the €pedd of ¥R€ wind, is con-

T neeted 'with  the rHter, Thé ‘wecording ‘ddrage is moved, on @
guide rail end through a rack, proportfématly to the mir
pme. ‘Fé‘l: reéé:ﬂ;l@ #né '@l “lkddowse perforated waxed
:paper 15 gse& The etyle fastened to the recording carriasge

_ ﬁlote the megsured values on the qalibraged Japer gtrip. The
o -ﬁfged‘wﬁ the ‘paper sgrip is effected, 1n e sﬁeed of 60 mms/hr,
o mca!h o 3 mau\mgly m&‘hp eight days clockwork,
Thg{sﬁ;ei‘irq-mechanicai construction of the indicestion re-
ce,ivera for the eir pressure 1a ‘sim{lar fo that of the afore-
" sadd’ sets ‘except their special a{; pxc'gaff\sffe Y101,
ﬁér{ﬁéjésrux:i:ng the se% of t‘ﬁe!wind n auixtabg,e gpecial device
(according to ou;- specfai proapectua) with a set recording the
direction of the wiﬂd is piéovided.
’3319 device for méqsu;iiig”‘tche set of éhe wind bears in its

sectioped aJ,umi,qimn cgainﬁ a siqnalling rotary transmitter
- 11 =
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connected with the turning vene sxle. This sheft can be turned

 allreund, thus being capable of indicating any set of the wind
#ithin the renge of O ... 360 degrees sccording to the direct-
don of the wind comins from the north, east, south, west, and
north epain. The device responds at = speed of the wind of
about 2 ms/sec. The working voltrge is 110 V, 50 cycles. In
order t0 secure thc reliable functionning of the device at
temperatures of -GOOC, for herting pruposes the snme heaters

- o3 for the ‘alr pressure geaupe are provided.

An interesting solution for recording the measured set of

the wind represents the recording device for such values (cp.

~ our specinl prospectus). On a gear ‘Wheel driven by the rotary
receiver 6 styles ere unitbnmly diatributed round 2 circle of
360 degrees. This arrnngement permits a oontinuous motion of
the device when recording the messurcd valuea. The recording
accuracy amounts to adout 1.5 5. The' styles are marking the
get of the wind mccording to its direction in curved lineg and
$n'n satisfectortly visidble manner on the waxed peper strip.
This peper strip, fed by means of » elockwork, is calibrated,
thus permitting to read off immedistely the set of the wind.

™e wind messuring instellation hes been desipned with »

view to manifold spplicntions. The nir pre:sure gouge ond the
device measuring the set of the wind have been constructed ns
gepernte appar-tuses. For special purposes the air preassure
geuge may be uased for recording especially squally winds since
i1t follows sny change of the air pregsure nearly without eny
delay of time.

The trrnsmitting installetions na briefly described rbove
are uged not only for rubbish conveyins bridges but slso, ac-
corring to reouirpment, as specisl devices for dredging mn-
¢hines, hauling equtpmenta, industrinl woriks and other plants,
The design of the setd admita a great number of applicetionse.
~ An edpecimlly new-faghioned and interesting device for

: measuring‘fhe occurring inclinations of lerge conveying mo-
‘chinés ‘4g the inclina tion messuring 1nstallation which I sm
going now to déscribe in deteil.

AXlow me firstly to meke some remnrks concerning the term
‘1nclination" and the relévsnt motions.
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Normally the rubiish conveyin
bridge runs, as represented i
figure lo.Ta, on tracks 1laid
in parallel %o esch other and
horizontally in different
altitudes, According to the
working comditions their
‘distance may. sometimes vary b;
several metexys. The incline tic
- of the bridge track on the
dredging side doec not cause

FigeTa -~ Lon&itudinal Inclin- . any ohange .im the cerrying
ation of the Mubbish S
-Conveying Bridge - effect, and that in contra-

(Scheme) - distimation $o the inclinstior
©of the bridge track on the dump slide oausing motions of th.
bridge upperts and alewing frames. ,

In the other evant the rubbish conxeying bridge i3 able to
execute slewing moitlons wheraupon the supporting distance of
the bridge carrier may be increased.

ALl these motions such as the
longitudinel (fige.72) or the

- tranaversal (fig.7b) inclin~
ation, ax the slewing of any
parts of the bridge sre re-
quired fer<gqcommodating the
rubbish cenveying bridge to
the geological conditions -
sulting from veriations in the
daposit, .from changing earth
levels etcs Up to now an exact

Fis¢7b - mransversal Incliqationand continuous control of suct
3§z;§§>§§:2§§h(g§§;n,, natinna has not been poasible

except some controlling
measurenents carried out by,the surveyar of mines.

The problem to be solved, therefore, goncerned the contin-
uous measurement of the longitudinal and trsnsversal inclin-
ation of a rubbish conveying bridge, and.the remote trans-
mission of the meagured valusa to the driver 38 cab. The
megsuring accuracy was required to be not less than Q.1 degrec
ieee +3 arc minutes.

-13 -
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| The devices known up to now and consim¥ifg in capillary
~ mercury systems, threed pepdule nnd rod pendula reapectively
are capable of meeting the requirements demanded but im-
pesrfecily, or they are mesrly unsble to do so atfd 211, and
that already with a viaw to the remote tranamission of the
measured: values.
The problem hes bcen solved as zollowaz
o : - Flgure No.8 shows the scheme
: . ‘ i of.an inclinetion measuring
et i e : - device basing on the effect
' of a gravitationnl pendulum. (1)
In order to obtrin = sufficient
acauracy the pendulum has been
condtructed ss inertis pendulum
For atteonusting the occurring
Yibretions ‘the pendulum is
, o . equipped with two conteiners
M8 <~ Inolinstion Hessurd Zg (2).conneoted with ench other

-...-..-I§§§§£§53195_£§° by -meens of & communicating
plipe and filled with & mixture

og glycarine. Pox moaauring the daflection frem the verticel
line an inductive tapping device cengisting of an iron segment
(3) directly fixed on the inertis pendulum (1), and of =
segnent with 3 legs and coilm (4) is provided which my be
furned vound the axis of the inertis pendulume The coil (5)

of the middle leg of this sepment ig energized by en A.Ce-

"+ voliege: serving for exciting the system. The two outside legs
bear .the control coile (6 and 7)s vhen diapleeing the coil
bearing system (4) agninst the iron segment (3) a voltage
ia produced in the oppositely connected control coils (6 and 7T)
which is used: for feeding through a megnet smplifier (8) the

~control winding of a Ferreris motor (8). The Ferraris motor
- 48 comuected with the coeil bearing segment (4) through » geer,

- In case 9f.a deflection of the fenndation, €ege due to ©&n

+ inelinetien of the rubbish: conveying bridge, the Ferraris
motor of this segment, therefore,,will.turn it round until
its symmetwical pesdtion sopinst the vertissl is restorad
ageine: In this moement the eontrel voltage in the coils gets
equael to gero, and the PFerraris motor is stopped,

The signalling m t%ery trensmitter.is driven through 2 gear
(10)s The meesured values obtained cen be tronsmitted to one
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or more indicstion receivers (11), resp. recording sets (12)

over long distances. Apert from ‘this the devices is provided

with suitabdble connécting contects relemsing an sudible signal
in the event of the 1nclination excceding values of 2.1 or

- let us sey ~ 2.3 &egrees.

The working range of the pendulum is rated, for the time
being, to ¢% degreesi aecording to the w&fking requirements
al50.1larger working ranges up to +10 degrees inclination can
be provided. The inclination gauge can be used for measuring

-~ both longitudinal and trsnsversal inclinstions. The installat-
ion of an inclinatiaom pgasuge is recommended especially on the
‘dump. side of the bridge where the heaviest inclination effects

must be expeeted.

It should be mentioned elgse that the inclination geuge =a
sontrolling set may be used olso for the control of the mein
belt conveyor, and it has been used in this way already for
a longer time where it hos buened out well in service.

The eontrol progess may be ;hriefly desetibed ss follows:
Sterting from the lefigitudinel inclination of the rubbish
conveying bridge the meesured value of inclination takes effec
#n mechanioal way on two potentiometers (13) installed in the

' gets By turning the sliding ‘fingeérs of the ‘potentiometers the
nearly 1inear resigtence value i alteréed, The resistance
value &8 tranamittod to the power limiting welay (14), snd in
this way the power and the load edmitted Wyythe power limiting
relay for the driving motor ((18) of the mmin bYelt conveyor 1is
determined smocording to the Yongitulinel inolinetion of th
rubbish aouveying bridge given by the pvevailing geological
conditions.,

~In this mmnaner the energy ahpplied %0 the motor is rated
Por the transport, with an sbcending main eonveying belt, {he
same quenitities in the g=me speed ms Por imstance in horizont-
al divection. That means thet scrapers and ditehers respect-
ively. are able to work with the same éutting depth, thus
taking care of a‘oontinuout'feod of the matarial to the mein
belt sonveyor,

Agcording to this the op'rutien ‘of the inelination pruge
in eonnection with the power dimiting reley permits the tr-ns-
port of moxdmum quantitics of meteriel dy the main belt con-
veyor, ~nd, in this way, maxirum ebnveying outputs with any

: -15 -
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optionel inclinmtion of the conveying bridge within the
range of - let us asay - 1,2 degrees. . ithout such inclinn tion
gauges this hes not been posscible up to now.

tn our prospectus you mey find the inclinstion goeuge to-
gether with its cesing. The height of the set is sbout 800 mms,
the width 550 mms, the depth 280 mms, snd the weipht amounts
to sbout 75 kgs. On the top you see the disl with the Peading-
off pointer and gradusted, sccording to working requirement,
in degrees (for inclinstion) or watts (for power indicetion).
For marking the working condition of the set, moreover, a_
no-voltage mark is provided.

The casing conteins the ring-sheaped peddulum bearing the
necessary constructionsl parts. On the bottom the macnet
smplifier is arranged. By means of a gearing the working range
of the pendulum has been extended to a lérger reading-off
range for the disl. .

The inclination gesuge, however, con be constructed as
conveying power meter, too. In this event a potentiometer de-
vice permitting to take sffect, by means of the inclination,
on the power of the belt conveying inatesllation is instnlled.
In the middle there is the attenuater filled with = mix ture
of glycerine. The bottom of tae pendulum bears the iron device
for inductive control. The voltege supply is 110 V, 50 cycles,
There =re provided, furthermore, connections for the conductors
of the alarm circuit.

The indicetion receiver (see the prospectus) is suiteble
to manifold applicetions, 2nd that, eccording to the gredu-
ation of the disl, to the indication of engular positions,
air pressures, etc,

The cesing sccommodating & rotary receiver with pointer is
constructed for switchboard mounting. In this case the dial
mey be gradusted, sccording to requirement 2nd use of the
inclination gauge, in degrees or in special cages, if the in-
clination geuge is used es controlling set, in kilowatts (K:)e

The recording set which is slrezdy known to you is used in
this case, with chenged ratio of the geering, for recording
the measured incline tion velues. The recording accurncy is
not less then +1 % of the value indicated on the disl (see
our proapectus). |

According to the working conditions severrl remote indicatia
receivers or recordings sets may be connected to the inclinetion

£aUge., - 16 -
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The econowicéi imborténce of the Lustallations eeplnined

Yo you consfsts in the coasiderabig increaaed working re-
'"Iliaﬁillty an&“safbty of large conveying,or laeding installat-
ione, fhus‘eff%cting éiso_ah;$5;£ease of, the output. Accord-
inp to the‘workinp conditions tgé 1nd1vidua1 devices mey be
separately installed in the lsrge conveying installations.
Except the continuous supervision of the recording sets the

attendance to the installations is reduced to = minimum,

The ineclination gsuge, for instance, is used for the large
conveying instellations not only es control device for in-
creesing the working sefety but elso #8“a Fékulator consider-
ably 1ncreasiggogteﬁggnyeyingiyut@usug@hsapaictical results

-OF aueh ipereesed - produesivisy- ere, rangiang et sbout 25 ;
.>apqu,§he_hixbgg§ozgquggsd quasntities. It is obvious thrt
. %he. installation 19 .pedeengd within 8 yery short time. The
- qpy&iqa?ipgp.gf‘ggéﬁ;gclinetion gauge, however, nre not yet
exhausted as they include any use purporting to messure and
to record continuously..zay..chsnging ineline tion, and to re-~
lease 2larm devices and other operstions respectively as soon
78 certain exteats of iamglinetion sre renched which hﬂve been
deteralned by adjusting:the set im edvance,

The advantage. of the inecling t¥on megsuriug instsllation
consists in the-pougibilisy of remote tronsmission nnd re-

-~ cording -of the valueg a0 as &0 :inform ¢ondtnmously the driver
of the bridge or dredging mschine about the inclination of
the large conveying equiphment By % time, 1.

By means of the rcogrding emitieal points of iuclinstion
-8en .he, rgcognized .80 aq - §a make gulktable pregautions. - . ith
fihesddruma!ks I beg to finlsh the description of the individual
sets and installations riés féctively, =~ -7

I pelferal fHeré oowkd e thenttoned el@e thnt the described
order transmi¥¥ing and saféfy devices are baded on the hitherto
PrevelIany requmiemauta for ahfety=hhﬂ op¥ration of large
conveying ;nsuallatxons. Lthout any diffigultles the suitnble

o sets ‘out of the described dngmcea mey be a:sembled to elektro-

;- wechaniceal conneations sad, eecending to the working rejuire-
ments, sepsrately instsiled in the large conveying instsllet-
ions. )

-17 -
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Hoping that you heve been-‘abl;g;y‘o,tgal.ow my explsnntions
I beg to finish now my. report,

In case tﬁere s‘)loucld be, siome questions ela;e concerning
technical matters or. the afox:esaid communication installations
1 am reaay to reply to them accordigg to my best knowledge.

h _I tﬁank youﬁkBr your esteemed attentigp'JoP have psid to

i " 'r*
my \»-ordu. . ) l e
. ] VAV e 'sl‘;f" , oo f e i,‘.«.'. AN BRI R R
4 ” . T gar ms sy M PR A Ay e
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ety o cEa ek begyversChdeHRik, *Ber YRS T1951;
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f-!gadies and acntlem&ns‘? P o |
K Intraduction. | - t
The report ” A
Nhew eyaotriq signallgqg.installatxnns for under ground
.mlning” : - - . SR I

stallations of 0ld and new-fashioned syst,sme for hsuling
shafta,.
vi o After eleciricity hed beeén introdused in mining work at
. Yreend of the mincteenth century there hes been recognized
-~ that especially the miners working usder ground were engeangered
{ hy acecldents resulting from oertects with live perts, and

:narticullrly by pit Tires cauwed by #he electric current,
Precantions for: obvieting ‘such Gangers had ¥o- be made, and
that by collecting the experiences mnde a& well as by fixing
general and speciél’ rules #pon such experiences (VDE-rules =
Tules iseued by the "Veréia Deutscher LlektPdtechniker® /Cor-
poration of Germem Electrioal ragineers/). Mhese rules are
continunously amended and perreettd bccording to latest tech-
aical kaowlXedge., e -

- Specisl difficultieaids %o the electriéc snd mechanicel
construction of the mining seds dre offered by the rough

-working cenditions. 'The tffdots takér by dust, chenging
meteorsclogical oonditfdus in the oper #ir; vepours es well
85.aggressive waters require especielly robust ~nd tight
cemstruotions in cdherenve te the aforesaid »ales. Purther
dff fioulties are met due to the faet thet spedial authoritetive
pﬂ%ortptions have to be ohservéd when inetwIling such sets
in emderprises andangered by cxplosione and firedemps re-

- spectively, The ismproved sets ‘a»e not only to 4incresse the
winer's safety and diligencs bdut else ‘to achisve, as the
final result, e considerable dncvesse of produbtivity by
accel.tating the woriking prodesy.

" The ‘miming sets cen Be ‘@pplied »tmo ¥n the chemical industry

68 well ag An otiier induatrisl brahches. The applicetion of
&ll communication instelletions sims #% the gystemnticel in-
crease of working gufety w#nd of the ‘output of the conveying
means used for<w1nning snd hau&ing work. In every industrial

intends to giv{ xau.a snmmany on»the ahal# n&gnalling in-

-2
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place where a clear remote trensmission of certesin orders
ond signzls respective}) is -requlred, as you know, only aimple
robust, =nd reliably working special comstructional parts end
control members sre suitable to the use in the sets and
signalling instellations respectively.

Prioy ‘to - my enterirg 1nto the détanils of such sets and
aignalling installations allow me plﬂase to make some general
‘remayks on ihe succm haultng h’s aiming Et’.

iy

1Y Genersl

B
- A e

... The hauldng work im the mining industry includee not only
the hoisting of the meteriesl mwon mnder groun@ such es ores,
. ofal, potessium and other mimerele to: the maifsce but also
the bringing dowa of grohkines and goods of spy kind.
~+. The imereesing depths of the sheftsy and the necessity *»
increase 8lso the loudg: to be lifted rebult ir special at-
- tention %o the fittiag of the shefts with suitsbly deaigned
. banke - wnloading plece ~ (st: the momhth of the shaft above
ground) and asheft stetions - losding pleces.~(on the lowest
f).ob;')a together with their appreprisiec eqmipment. The special
tagk for the pit eye 1s to goavert the horisontzl conveyence
from the worked stratum into the vertiesl heulage through
the shaft, Whenr answering the isportant question for the
.. cerrect selection of the poins at the surfene where & new
ahatt ia to .be apnk.("deependd™ or ®driven®): the prevailing
‘ ,condi.tiqns of the deposit as well =28 the working conditions
above. and under ground should -be censidered. The cross sectior
of the sheft perfermance and seationing of which is called
the "eross section of pit" may be rectangular, agqusre,
ciroular, ellipsieal, or limited by depreszed arches.
~ Phe deepsst shaft ia Germamy belng mamit down to o depth
of 1200 mm. is sityated near $he $own Hamme. Im the Southefricer
gold miaing induetry deths (deepnesses) .of abeut 2600 ms
have been reachsd. e .

The shafts repmaonting for m:dcr ,srmm& n.ines the only
tranaportation wey to the surfmoe ¥hey . have to meet & number
of different requirements. They are maed mot only for the
haulage of goods but also for s demgent and escent of the
miners (man-ride), for the ventilsdiony for the descent of

‘mine props, mechines and metersele of any kind, for tre in-
atéllation ofﬁ the required water and compressed air lines as

-3 -
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well ‘ss the eledtric high énd g L Mt&g& cables,

In suéh a: e&aft, according to the working requirement,
‘mosfly 2 drawing cages with “déversl ﬂdors tdceiving tne
minera’ trucks (dégs) gmu. &euAQGOMOQQtAd. In:speeirl cases
‘combined cages ave provide& i wiﬁh one pert being the
T 'apey (kidble) sad v iith a compartment far the miners.

The cages mre ‘moved up and down,fﬁﬁ’meané of a ropa, by
a hauling engine 'ma with meximum speeds up to 20 ms/sec.
équsl’te T2 ¥ms/hr, SRR i”‘“ © hand
" %or man-wides the cagé speed ta cbﬂsiaéfnﬁly reduced
smSunting to rot more fhan“nbbut 8 s /deé, correSponding to
about’ 30 kma/ M, oY G
. Pérm aMeh considerqﬁioﬁadyou e ¥ gaihdﬁ ihnt - besides the
hniloge tvstallstidne - thé d4panlling devides arc of sub-
stantial importance for tlhre ‘dMiwing wé¥k 80 'ws to secure -
beaides the clenr snd setisfiic fory cdsminicd$ion - the safety
and economy of the wholc haulimp aedvidé, Thé shoft is the
only tubular conﬂecfian with '’ the sutface 6f grouad,
. o ‘Above the ‘pitméuth the whim tower
R ; ‘ T Y g ebaloted Cflg.l).oelng of most
R ~+ % d1fferent construction sccording
: 7 to 'fMe prevediling working conditiona
T thé piéture shows o whinm tower
with #wo hénd wheels arranged above
‘anch other; " the left side the
wire rope ¢mn Be Been which the
‘cages “PRARIng ‘$n their guides are
tratéréd $6. THe “wir rope is driven
* by théhWnwiing engine through s
“gillefs Balow the head wheels you

25X1

<t iy ‘see’'n part of the shaft frame
Piget - Phim'Power - ' WWith the puide ‘Pails for the cages.
(“ : — e F)’ - The é?aﬁplé af 2 mein shaft
1 - Bank; - : ' (fip.2) shakl explein to you the
2 - GPound benk; - ‘ebnstruotion ~ad ‘the normal signel

3 - Fimat fxocr;;

4 - Intermediate flaor °°Fﬁ°°*#0#s bf“tﬁé stops between the
(Pump’ gogge), (plot) fleors »nd the cellar, the bank with
5 - secom oor (plo . : L § .
6 - Hauling engine nouaégffp;”§f°rm' as well 2a the houling
7 - Wain stop; éngine houde, On the right side of
5 i’é‘ﬁii?"’ 8TOPi the pioture’m schéme of the heuling
-4 -
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""'F o/a8glae room with. the signel re-

Seiving device (signalling column)

10 - bj.gn ak reqaiving ... -for ¥ae operatar of the hauding
11 - .8 fiﬁiﬁ; torough tive ! -9Agine. ia to be seen., For the shaf

ghafy tube with .. ...  tube according to the requirement
pla{:foms and cenars

25X1

12 < Oelldr; - :'of work the following fittings are
13 f.HauLing e; ovided.z ST
14—?1&'&1’0‘1‘::1% ' - ‘pr e
A . N w gwad in an sltitude
Pig.z - Hauling Sheft ,of about 20 ;ma above the pit mouth
(ocheme)

————— . - .. Berving for the transport of the
son mtlrialg @pd; for thm,@xsoution of manwrides.

The ground bank, resp. ground A%!é-a megdly used for the
deseent and ascenrt of machines or theiry.perts, of mine props
840« This bank.}s preferably armnged; on @,'ound level directl;

Above .the plt. muth. -

. She firat floon of this mmple i.s aasmad ta be in a depth
of ehont-300 ws8e : = - 7. S 0

- Below thia ths intermmediate flqor for the accommodation of
puwaping seta and other machinery is arranged. ,
The aeoond .floor, being nlso the loading place, is assumed to
he arrsnged in a depth of about 600 ms., On this flnor the won
_ - minerals are loaded ms well as the different goods transporte
.+ - and for gaprprying eut the man-rides cellara of several floors
~ are there armanged, thus permitting, for saving time, the
- miners to eater .and to leave all floors of the cage at the
sams- timee. ;
The mmbcr of floors of the hauling shaft mostly depend-
‘on the geologieal end working conditions on site.
© At the gontrol points et the grate gate of the shaft the
‘necessary steps :(Jacks) transmitting the signals a2re arranged
‘The maia stop is the banke Our example shows ~ freme winding
asysten with 2 mplti-storied. cages, The p],atﬂorma and cellars
being mostly used fqr man—ridea oaly are equipped, for this
- reasom, with- scoondary stopa belonging fo the appropriste
main stopa. Aacowdung to the rules iu. ,tqme in the moment of
the trangmission of signals only’ ﬁe"mor the cage has erriv
at may be in comnection with fhc 'pa.n,k, nc remnining floors
must be discompeateds - 7 SO
ds 10 .the mnu.nication dut‘tng ﬂxe i@aﬁling gervice by mesn
of signals ths following remmmmqumm ‘be considered: -

A
-5-
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1) ‘The ‘démmanica tion betwetnfﬁﬁc’plbt or the intcrmedinte 25X1
- f00r #nd Hhe banky lioC T oF we

2) The commntice tion be fweén ‘e bank and the operator of the
heuling engine,’ AR

3) The cémmurication hetﬁéeﬁieifﬁhaom-piace within the shaft
and the bsnk or the opérafor Hf the hanling engine, eege

in the event of mainternndé ‘work in:'the sheft.

“These ¢onditions sre explétred in deteil in the apecisl
rules "Conoerning the ercation, testing, sttcndance rnd repair
Of eYectric stpnalling tnstalistions fmw mein mnd other shefts
‘between -prlleries with mmh-»4de eawtpment"(Rules for sheft

) ‘qﬁonnlling technicd) which arc‘bﬁiipatory in Germany.

?) -)j_gngllit p ;Jethcf"ics’

. The signolling pracess for heuling services comprises the
- -following o rinckpel parda: : :
the eall, the mesignment and innication, the announcement and
esecutione : s
resulting in the iollowing s¢gpﬁlliag cironitﬁ (fige3):

(- ;)u@. a) The cusll is effected from 25X1

1 - Calling" g - ‘the floors to the bank.

2 - I zignnent ead indicat&ﬂa b) The mseigament cnd indicat-

12 ﬁ:ngiggigg?tw;‘h. . . ‘ion src cffected from the

5.~ Ready for nawliag; - -~ bank, snd the indicstion 1is

5 - “xecution; _ o

T - #Hauling enpine ‘wodm - - b . teansaitted to the floors
(signal 1 column); .and 0 the hruling engine

8 - ”:Jenk; o

9 - Mrst floor; - - T0Re .

10- ~econd floor, (g;tseyv), . @) The annouacement (e.ge man-

:;: ::gggg:rter oP - ride, mcoterinl, self-scting

13« seheme of the uL&A&lliﬂﬂ .. ride aad 9ther kinds of

,ﬂircuits in the Sheft mabe,

‘ --%..  heuling service) mery be
,Eig.B - uignﬁlling 01 rcuitg
( Séh eme ) o

affeciad according to two

e - £ methods:

1) Prom the bank o ths f}oara with incidentsl receipt
q;gnalled froy therq to the huullnb sngine room.

2) Prom the floors to the benk with iacidental receipt
qignqlled from there, thus giving en;auncement to the
hsuling enginc room. : :

d) The executlon signsl orders the heuling emgine driver to
start the heuling cngine. : '

-6 -
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1) The hangingron aignals are primoipally given from the
floor to the bank, sud from the bank to the hauling
.. .engine driver in form of bell signala.
2) The signsl "ready for hawljng" ia.moetly uscd for the
exsqution of .the hpulage of goeds or for man-rides.
.The circuit fox, thg itrenamissiom of such signsls can
_-be comnected iu -geveral wayg: .- .
. a) Qne algnal impulse uith giorsge. trom the floor to
... Wae heuling eagine driver,.. . ¢ .
h) the aecond sigual impulse frai the-bank to the hoaul-
. e . lug englag driven, ox st Lirst Lfrom the bank to the
..o hauding engine: driver spd from the £loor to the haul.
ing cugine driver, or both signel impulases st the
same timee '
 The trensiidslon of gignals by the hauging-on signnlli..,
lngtallation giving Bell signals between the onsetters in the
ghaft and the hauling ‘engine dwiver through sull keys snd
sccording to & fixed signalling sysncm id “thé most oreferred
e sommumiication method Mp 0 N0We :
i Garmnny dengtez ... .
ag smouncing signsl (ueterminatlan of the kind of haulage)
4 atrokes of v olédk -~ slow vide, -
5 R A - mnn~ridu. ‘ :
6 L - - aelfuactang rtde ctc.;
an emeeution signal (fop atartms ami etoppmg the cege)

1 atroke of & clock - stopd
2 stirokes’- -~ "t - - up SRS X
- 3° " ~v .-  -namgup - -

The twuanission of Jlgnaie by atqueﬂ Qi;olooka hos been
»mslntaineé»since the intraduo%&on of oléctrioity in the minin
‘{ndustry in 1840, ouch signﬁls, however, mey lead again nnd
‘again‘to ‘errors and misunderstandinga, esﬁecielly in the even:
of mamerous groups of sipgnels existing, thus entailing de-
plorsa¥le atcidents amd failwres in sovvice.

3) Different Slstams of ‘§hsft Si&mllin& Installetions

. Mo ag&mples are intended to axplain to you the signalling
lnatellations normelly in operatloa fu France ond with us in
Germaaye Let ws firstly have a short 1ook &% & Freuch shaft
signalling instellation (£iged)e

-7 -
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‘r@ 1 JBe. picturc showe & multi-floor 25X1
- 1‘- gg; %ﬁﬂpsﬁnuq§§§atqn: vMiggs. O tae right clde the hauling
s gnattioe, .- cagdne room with.dke sipnal receiv-

equlpﬁ%nt'
R - uw tehboagpd with fusp iag:devices is jadiccted including:
buttons for the s 1
' aalling equiphent; The demp aonunelator for the sig-
3 - uigaal box indlnatinﬁ malling equipment (1) nnd
. kipd of heulage,
PRt Pu 1+ owibeM; - .¥he.ayitchboard with the push button
*2 ~ ?gll signi};t o f . «fow the slgnallisg equipment (2).
g Baiﬁm iq¥1e;n vai 1 - +There arc instelled, furtiermore,
N gagﬁing € nelrpom, .ells, horas, gad other svitech
-~ Ba m leve

‘10— Devth of floot -240imj Je¥igese. .

11~ tlectric Signalling Dn.thﬁetop of the left side you see
Thﬂtallation - ,\ tah b&ﬂk d i
? nca, ‘952‘ et e. srragged in an altitude of

: e 1ime sbove the pit mouth with the
‘1p.4 - 11ec+r1c Signelling lamp ennuncintor (1), the signel
Instaflation -
:ranc 1959 ~ box indicating the kind of hsulege
~ 5 ., (3), the push.key (4), the henging-
on algpnel ’holl signal) (5)5 the slarm coatact (emerzency
siranl) (6), ond,y faxrthermors, the zppropriate switch devices,
selow. this. the beak (level benk) nrrsuged 1a nn nltitude of
9, snd providnd.withigimilar,a}gnalling appeira tuses nnd de-
vices ia instslicd.: . i - :

On the left aide. of the bottom the pit-eye i3 4indicated
hich is egudlpped with similer-igetollntioans end devices =g
briefly dessribed =bove.. - :

fhe current feeding: the signalliug ipptallefion with 110 vV,
90 cycles, is trken, through a transformer 220/110 V from the
feed line of the hauling englaes, .

The signels themselves are given,aa tollowa the h-ulage
eanouncing signela are light slgnels:with. following indications

.. Jersonell . = Perasonel; ‘indral = Ore:

‘Yetbriel . = Weterinl; | ' Visilte & Inspection.
. Leeh of the mogt impartsnt words iﬁ “divided into as meny
pections ey there ere siznslling plécke: concerned. Let us

xdepcrab¢,‘ag:gaﬁexemple,;theqtransmiééioh of the signsl "Per-
eonelld- msouniag the level benk of O ms altitude and the pit
eye (floor) being in CE rvic .Upon communication between these
two oneetting points itie: spction 'Pet” or "nell” will light
in sll lemp pmnuncintors {mel, the first bank nbove ground.

+ The acoustlc. deviees for. the pit eye. snd the level bank are

-8-
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actusted for ¢ chért time.- The onselter, e.z. on the floor,
gives his consedt by oﬂ%ratiﬁg the pueh %utton of his signal
‘box. Now the other section of the- word, agd that "nell" or
"per’ will light ea nll‘lamp guﬁunciatbrs ghowl.g now the
portiel word "Per - nell', The: gp»ordingly informed hauling
"eneine G¥iver now zdjﬁ%ﬁh his qp&éd 1ever tn the signal "Freec
for hawliwg’ for the word "’erengnll“. In thie moment the re-
‘aeining section "son will nght; In thié way the sigunl "Ver-
-sonell™ is enmpletely indics ted pn the. 1am: apnuacimtcrs by
‘the onsetter end’ the haulihg ehgine driver. G{hei kiuds of
heulage such as “ﬁntériai“ e$c¢¢prehaaaouncad in eccordence
%o similer procedures. -

The execution Qiqnal for spar&tng the~haullnp ensline i
wiven by successive strokes of a clock according to 2 giad ~r
i gode 1i¥e in Cermeny;’ aﬁa thnt1 : e

atroke of the ¢leck ﬂzlatop,

stroked of tue clock = free for uaulage of ore or mnterisl,
stpokes of the clvek = deséenk) - -

strokés of the:celook = aseenty T

Ut W o

strokehr of the clbek = free for mmn-ride.
The bell asignal is’ given by means of the pull key. You nay
satier from this example that Preneh signalling methodlcs lay
specinl gtreas upon e use of lamp anuunelators to largest
extent. The audibls execution aighala aimilar to those used
41th us in Sermany serve as aidiflonal determination of the
kind of héulage aﬁd 1ndion¥2“fhe;1ff¥ and the descent of the
cage. : e : :

By the next example T ghell’ expls in to you the signalling
'1natallations ‘whith heve been ﬁsed fbb yenrs in German mining
shnfts (fig.?h ‘ R f
(- Vokabularium Abb.5 _)“Eﬁﬁ“%he‘rig%ﬁ*?i?é of the picture y
1 - Pk - Bee the heultlng eagine room with tl
Reulinp engine room; oighel tesdeiving equlpment consist
2 :’%zggi bank; - o ing’ of several lemp =nnuncietors,
5 - EYee trie Signalling asdbustie devitea, bells, horns, on

1ns§g¥;:§§on in - Garieus 9w1§0hf@¢vices.
Hf the: 1eft 31de of the top of

.5 Z'ulectric ignal-
“ 1ing Inetellation the‘piature the bank con be zeene.

N -
t

i (Germeny) .. rugimein onsetting point ia fitted
with several lamp snhukeiators, pull keye for the hanging-on
- 9 -
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signelling device; the button "ready for hauling” for the 25X1

avpraprtate'tlgntlktngfdevtce, the emergency button with horn
a8 well ag awitghes end . telqphones. _

 Below the bank there 1is the level bank fitted with in-
suallations similar to thoae provided for the baak.

On the bottom'of thé plcture ) floor - in our example
sLmuItaneouqu ronresenting a pit eye ;. is ahovn. The equip-
ment rovided for the Orsettinp place of° tne floor is nearly
the same as thet the tevel bank ia fitted with.

The great aumber of the sets resulta from the {nct thot
pccording to working conditions the signslliang instsllations,
2efe for "man-ride" and “hauleage of goqds" sre sepnrately

"condtructed qnd installed. In prinoigla ﬁhe signslling plants
 donetat of séVernl parts: o

v) the henging-od signal (signalms Ly ndans -of s*rokes of 2
oelock),

b) the 3ignnl “remdy for hauling" (visible =nd audible),

¢) the emergensy gignal,

d) the shaft sigmil, o - e

end, in sddition, the félpphone eqnipmeqt 23 well 23 the bad
earth control and the corregpondiaz feced of current. The
signalling installations give aearly exclusively audible signs,
le.2. the aignsls of. andcuncemext nnd akecoutioM consist of
proups of strokes of o clocke -

Srom these two shortly explsined expupbs you may learan
that the tronamiassioa of audible signols es used up to now

- should be completed, duc to thelr iusufficient working safety,
by iaztalistious giving visible signals. Owing to the not
insignificont difficulties met in conaection with the hsuling
service the btrensmission of whsible signsls is iantrcduced
more and more since 1t offers ulmost safety as opticel signals
cra be clearly perselved ann:undercteood.

Thorough cxemins tions of the eignalling methodice prevall-
ing up to now regulted in the dimcernment that, though all
bell sigrels mrobably cannot be put aside, it is quite posslible

40 restrict them exclusivcly to theieiecutiun'aignsla (stert
aignels Toxr moviug the cege). Dasing on zuch knowledge slready
ghortly bafore the wsr in Sermany designs of shaft signalling
installetions workiag according 3o ths signnll ing-back-method
were revised taking, im the Jermrn Democratic Republic, 2 new-
fashioned wry, tnd thet by cerrylng out the trrasmission of
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signels by means of remote indication devices using prefersbly
a apecisal construotionsl part - tho'rotary trensmitter.

4) New 3haft 91gn911145,3ets with Rotary Mrrnsmitters

The folloviqg descrlption of the rotaery trenamitter shoft

gignelling, jnstnllatlon (fig.6) with the spproprizte sets ieg
predominn~ ntly confinea to cteg and devices which have been
reccntly develcocd by the "VTE Funkwerk Bcrlin -X8penick",

' (_‘ “) On thc right viae of the picture we
, see tha dchemc of the hsuling engin
1 = Benk; A room with the 8ignelling cobman rnd
2 - Heuline engine “room; the stoud of the heuline engine
3 - %Zzgangagiooii;; _,driver with the approprinte switch-
4 - First to fifth fleor; board. Te th§ left,of the picture
5.- Rotary Transmitfer : there is the bank with the mein
“haft Cignaliling hanging-on plece where the signnl
Instelletion., trodsmitter #ith the pull key

(e<eoution key), a lamp snnuncisator

Pige6 - Rotery Trrnemitter Por the "three visible and nudible

{ggf:llggggiling ‘exasution signals and snother lamp
j“bheme) ____eanunciator for the floor iandicatio

are mounted. Below the floor =as-~

wignment sw;tch a8 well as, on the right side, the stop switch
for the inter-flagr-treffic are arrenged. To the right of the
siganl itrzasmitter theemsrgency button snd, on the other side,
the telephone are located. Above the aets the bells aa well rs
the horn sre mounted. The conneating cebles run to the dir
tributlon boxesz.! !

relow the bank there is the lsvel bank, resp. ground floor.

Here a reduced number of sets are installed. In the middle
there is the sigael receiver with the pull key to the right
snd the oalling butten to the left.

The under ground floors are fitted with simil~r sets as
the level bank.

“or connesting ‘the hengingnon places in the shaft tube o
lead-sheathed rabber cable ascording te VhE 0OB70, tgble 17,
should be installedes This caoble also caatains the telephone
conductars. *or a multi-floor-mine & shaft signallia- cable
of about 45 siznnl conductors is reguiref.

The rotary trensmitier shaft signelling instrllstion com-
rrises the following individuasl sctsconaegted by cablea:
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"1e the eanduhdcoment signal tr@namit%er for ,the bank
oii2e  tRE CahhotReefent 8igAaT f&ceiver for the ‘floor

3¢ the sxgnalllnp columa with the s° gnalling sets installed:

3.1 profestorifeF the canounceseat sigaczls

Je2-eleotria WelT ‘signalliag device for the execution signals

33 s*gnﬁllihg~JeV1ce "ready for heuling” +ith two-stroke

Syatem . ..~

*3.4 ‘emergoncy signslling device (ovtical and acoustic)
- 3456 coaanottom-ﬂorlthe sutometic speed limitntion of the

uI ing engine (in the event of man-rides)

“3 6 connec ion for the heuling en§1ne stop device (im the

" event 8F shef'$ gotes existin

.?~conneﬁtion'fb*-thu electric speed recofder with speed
v dndics tiem; -

3-8»coqgectionvfor»the floor masignment indicnation

3.9 conngetiom for *the atop indication (reauired for inter-
‘floor—trﬁgflc)

4Q the brake leuer gwiteh for switching off the optical
elgnals. fbe qw1tca is attached to the breke lever of the
v uaulin{ eggine, q4d adgp;ed gad adduated according to the
18 ture af fne, yraLe lewararideosxi
Apart from thim Jthere muat pe }QSyallqu tae giganl change-
over switch eud the devicg chunge-qver aw;tqh winich are mostly

_f*rranged foL bciug undcr the ognzqol of the -hauling engine
uriver, nnd. furt“ermore. the rlpon ¢chenge-qvexr switch and

the stop 8 iteh arrangsd on the bauk ongetter's stand ag well

ek tie bellb and horns resggctgvegy.;

| for trﬂnamitting the Bnaouacement aignalachy means of
rotmrj ur»usmltters the shaft aignalllng.;ngtallatlon is

““energxzed by 110 v f.u. of 50 ayeles; for speoinl technical

cﬁAqona the GXchtlonisigna}p,receive{tbu supply of 110 V D.Ce.
T nerns of th a;gnr& pppngq»over swilch - preferably
ln“fﬁ led m the n&ulxng engipe driver's stsnd the following

- ulgnelling clrcuits can be. awitched oms:.

'i”) the ons e*tlna dlgnﬂx;ing devxge with the announcement signsl

b) the ei nalling dev1ce ’readyAfor heuling" with the snnounce-
.meht signel ‘ . ' )

'e) the healing signal mnd, actording to working conditions, the

tranpminaton of asignals frem the level bant; resp, ground
flcor insteed of the bank,

“he ins*nliation thro@ 3w1tch yermita - ;n.the event of

'1<ilurea - onlj the trana;tion from the optlgal—acOustic

idLgnﬁlling plent to tbe aimp}e audxble _truusmicsion of signels.

-12—
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The ind;vidual gqta of the rofawy tramsaitter 3hnft signel-

llng instal’qt&on heye ; thg £ol’uuang caggtrugtion sud operate

‘ig.? ~.,1bnal ‘rwnSQLtter

°a fallovx",,

1o . EREERE :
PRI RFORN P R RSB

RN U O G «
fuet;ua OQa$idar,first11 the signcl
r teomgnibber Por the bank (£igeT)e.

;qug gqpust;gray'cast caglng ig of

flone andPednlnsion proof design.

o obonn L ey RARC B S s Tar sing maounta to
v e ﬂﬁﬁaﬁbhf(SUU'hms the helght to obout
o ‘“; 6dﬁ"mws,u+ha deptb to ~bout 350 mms

The 'ﬁéidh* 1ﬁvﬂb0ut 85 kXgs. The

- fropt beerc a profoctcd 3is1 of 17

sectidnt meekied with tre J1iffcrent

Uu'klﬂbaf%f‘hw%&9%631§ke men-ricde,
it haﬁlrﬂﬁ, MPte?ieVg self-ncting ride

etc. ”Mo red p?inters cann be moved

_ over thﬂlﬂ{tl. By merns of the hend
wheel the lwrgc freme pointer is
“for the Pafk (with Jajugted to ;hc dcsired sector of
Executiow®ey — — fne dirl, Tn thio moment n bell is
riﬂdtnp ‘o " tHe floor oe 'uell as in +hc hruliu& engine roon,
The Orgettér in ‘the Ploor pivesircccivt by edjusting the amell

ped poimter o fho snnouncemént ;ignsl called ,for on his

rignet” recciver ns Yndicm+ed by ﬁhe frsrerpéintor. Tr. this

Sy tie WAnd BT héuinge like c. g.’"man-riéé with platforn”

is opticrllj 1ndicefed b' the corrsewonding poeitions of the
ﬁoin*erv Bt Rll éﬁsétting pl?ces of the sheft.

T ¥h ﬁhd"hhutiny éhginc Prom the signrl "men-rtde with plet-

Porm" f¥ 1irhted néa ‘furth ermore, the haulin; apeed limiting

device dutomatically conxécted‘to tve hsnllnp engine. The

Aitomatie apeed Iimi%tng device cennot be switched on or off

 umlews the brake ofF the hhuling enwine is put on. Furthermore

‘rrendy ror ﬁ@ulinz* wlfh another lqmp nrr&nﬁcd

the p]ﬁtf%rm 1;%03 are 1ighted, thd‘ simulteneouslf ovitehing
on' the' locsl platTorn ipnalling oevica, resp, that for the
cel 1 audbms tically. The elpnsi trgnpmitter rad recciver re-
spesfively sre fltied githsinq;cnter Aampss: O the left side
of thc. emsing ‘tvewre: i e emp’ Tod $he- onsetding signolling
deviee, on the at;cL’siue e 1phg fgr the J;gnallmng device
above., On thse

_”rtyht %18 of the cﬁaing thc pull Eey for the signal hanging-
“of end reeéy rspertively (execu ion signal) 18 locrted.

- 13 -
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- On %ge beering, block of . thg sigaal tracsmitter the rotary
giunallinQIPnd s%rgal receiwing  tyogamittere.reted for 110 V
£.00 of 55 cycles together with the receipiiag contnct nre
fitted. ﬂt thls plgce. mareqver, ihe switch.contect for en-
zagxng 9u< dl:*n g&né thc 4paea limit . ag device for the
hruling nnbinc is drr“ngua, *n qaa cegiag 9 the richt the
contect Zor tbc executlon kgy gnun”“eauy"-fﬂj regspectively is
mounted., The 1n3;ge of the cover berga the geer vh:cle with
qton sprino conpcctiug the hrngunevl #ith the rotrry signele-
1ng ﬁrans11t;e‘. Cover *nd caﬂipg.‘rc ilame proof tightcned,
Lo +he tcrﬂln(ls of the csble cqnaepting,box the girmelling
‘ ble h'w’w 24 cpuaqptorn of 1o aq’ crose sectionel arer
¢zch rnd COHiN” trom tgc cl $F¥}b3tiPQ;PQK,;3 connected.
. oo iy, - 4bg;eignel . receiver (f1g.8) for
.. tge fleor comsiste of & ceat creing
siziiar to that of tiae transmitter
on. tae.bumk, and bears, in sddition,
ou the lef¥ side the cell button
,;u crger to. anable the onsetter on
- the floar %0 cadl for him being
¢« usulgned from, tag.deok in accordance
, i%cg%gg;gamentq of service. The
. aqg;ggmqut can ke recogrized by the
%6§c15t;@u of dh¢ floor lamp (Soi)e
' cdn the middle of the cignel re-
:.Pe;vg' tuq\nnt&;J s8iznalling end
.. .fecedving get ore mountede On the
s .. . lelt side the contuct for the call
' , A ”(ﬁ‘,"_vbuttqnt and on #he right side that
Fig.& w*gnﬁl Regeiver for the execulion button :re sr-

(C RN

S

: ! fﬁﬁ?:@%og‘;& r&nged, Lo pohusl flet relny reted
— cxccutiqg;ggﬁﬁggl for J310 ¥ is.to. ngtunte the signal

f?‘ﬂiVCI @9 soou g the rulevan¢ 1logr is.guulgneds The cable
conpectlion tg Llar to thw; 91 ths giguﬁll;ng treaauitter
mounted OL bae bank. dhe vamg, ig true asc to, fue oconnection
hetreen t:s e ld‘h@CI and the rats;y ulgudLang trougmitter,

( The sig: nlling ecolumn (3ee our proapuctub) indics tes the
sign~les to the Lraliag englne driver., For better intelligence
ciceptionnlly nll light fieldas have baea swltched on. Under
aormal wobkine conditions nlaa;s only t#g fiéids required for

- 14 -
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for the corresponding lighnls #111 light. in the signcilieg

column- the fnitislly*® méntibnéd constructional groups of

special conafruc tions]l ‘members aﬂd relays ‘réquired for ime

proved control and a%feﬂdance are inetalled as interehangesbl¢

unitse. Pollowing radiént fields arc providrd:

- a) "Lecked" and "Efee' for the heuling 0nbium atop device in

‘dependence of ﬁhe shaft gates. -

b) "Ytop" for the emergency °irn<l. i.“" .

c) "“nnounccment dignwla" for indiontion of tpe kind of haulsg

‘d) "Remdy" for the "ready“—aiqnel. )

e) "hxeeutiong sigﬁéfé" £g linht ano* indicvtian.

) “Moor os surnmenf” Por 1 to 5 floora in nnxlmum {the long
verticel redient P1414 on the left 1idc).

- #) "stop $ndidetion” (inter-floor-tr-ffic) (the long vert® 1
- redieni-ficld ®n the right side).

‘h) "Reedingss lampan indicating the remdineas of the signallin
© installation to work.

The middtie of fﬁe 8lgnelling column in intended for zccom=-
‘modating the eiectric apced recorder for speeds up to 18 ms/s.
‘the signalling column is receasible from both sides ond
from the restr well. It contnins, moreover, the fuse members

and the corncctions for the signslling cnble.

Por ex stin#uishing the optiesl execution sinn~ls together
Hth the ‘atart or stop of the heulings engine the "brake lever
awiten” 1 nfovided. Through a toothed genrinpg sand cemshafte
the ccn%adte autdneticallj ovening snd closing the circuit for
the execution signnls are operated, This device 18 mechani 1
connec ted with the dbreke lever of the hauling ensmine,

The electr&c poiier for the glpnalling installstion is taken
from the feed line of the hauling engine. The foeding device
conqiﬂts bf ohe transformer wi#h two rectifiers out of which
one derves ng utand-by unit. The power inpnt 6f the installat-
ion depends on the number of floors to be serve@ end amounts
in average to shout TH0 ror the De C.~supp1y of 110 Vv, and to
rhout 700 173 for the A, C.-aupply of 10 v,

5) Expl’nﬂtions of the uignalling Proceases in Hauling
‘Service

. P
U

oo et i S s o — ey v

'Vollo 1nr gom> examples now tun aign&lling proceases carried
out by menng of the rotary iraaanitier shaft signallinkg in-
stal‘«tﬁon shall be explained in detail. The first examnle

- 15 =
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la to show moa-rides, =zal thet usiag the signals "jian-ride

or "daa-ride with pletform” with the henging-on siguolling

davices '

Jor thils purpose the zignal throw switch is adjusted by

the hauling onglae driver to the atugiag-on signalling device.

Ja the aignel recelver (Ffige?) the signs=lling procedure is

indicated vy a lamp (ui). The ounsetier on the second floor
wants to astsrt the hsulzane to the
bank. For this purpdse he operztes

ne esil buttoa 2ad calls the bank.

pon the riaging of the calling bell

the onasctter of the bank assigns

[3A

Lo

the siganl recelver to the second
, floore [n this moment the working
laap cad ut tho assne tluc the floor
lamp (95) oL the sigacl receiver
will light. The onsctter of the
second floor aow adjusts, by means
of, the haudvheel, the f£rame polnter
. .to the disl sector "ian-ride” or
v "ian-ride with plstforn”, The on-
getter of the bank glves recelpt
Jiged = llgnsl Recelver for this eignal. In the signnlling
s;ggzgizigu' columa of the hsaliag eagine room
the annowac tag signnl "van-ride" or
Twn-ride with pletform” =pperrs. 't thc 3aae tlme the signal
lampas for the circuit of the platform aigurl lamps snd, more-
over, tae coauecilon of the gpeecd liaitiag device for the
henling engine are awitched on =nd is closed rcapectively.
o the oasetter of the second {loor givaz the ececution signal
5 "Up" by preassing twice the emecution button = releaaing two
strokens of the clocke. The execution signels cen Le trsnamitted
only in the sequeace from the oxnsstter of the floor to that of
the bank and further from there to the heuling eagine driver.
For reason of sueh zigaslling depruadcnce t:e onaetter of the
burk 1s not able to trausmit other ¢ ccutica signsla thaa those
received from the floor., On csrtninvnorking coaditions, howeven
this signalling dependence cen be abolizhed. The execution
cignel "Up” 1s indicated on the beak in optlcsl and audibdble
PG

- 1h -
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The onmetter on the hank {treamns-
mits the execution signcol "Up" to
the hauliiyg 'eagine driver, and in
the ailgaalling column (fige10) the
gigual becones visible by two lighi
. apoto; ot thic some time the clock
’ iy rung hy two strokes. On the
siganlilngy coluan the £llouing
gignels can be recognized:
4) the saaouwacing aiganl "lan-ride’
or “ioa-rids with platforn”:
b) the executiovn sigaal "Up™ = two
atrokes of thne clocl;
. ¢) the floor asalgunent: an o
How the hauling cngine driver
Fige10 - Slgnelling Galumn mry atart the hauling englae. Aa
- (rendy for 3021 23 the driver noves the brake
“Hfan-ride) lever the axecutlon siganls will
becone extincted, “rong sigasla ez be cencelled by operating
the emnergency button.
faother example represeats the "haulege” uaing the "ready"-
3izaelling instellation. The ailgusl throw awitch with the
nouling englne driver 1s sdjusted to tiiz correspoadlaz poaitic
The a:anouaclag slgual "haalsge"
nes been gilvea throngh the rotary
trensmitters. The onsetier of the
. ' bank hes finished the charging °
the cage and operates once the
right "reedy"=button. In this
moment the grecn lemp on the right
side of the sigunel hatws madlen, »,§ FL
will light. The sign~1lling impulse
reches the signelling column where
"3t 48 stored. The onsetter of the
deaond Tleor hea cerricd out the

su.ae operations, snd i thic way

I

Mae11 Siegnnl Tr““nBr{it‘berthev ﬁi[;nf,)l "'r@g;r}y for hiiu.ling” 1g
L% - wlgnn 3 " e

(ready for "relesveds
"HBulﬂ_ﬁ? "

-17 -
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B L In the moment of the rerdy-signnl
u Y R nrrtving 2t the aisnelling column
LI N IR (f1ig.12) there will lirht the
' $o000 G radient field "Ready" in green
ST A colour, and the "ready'-bell will
T et {3 ring two times. In the aanouncement
o) s T sipuptline field, moreover, the
Fhof oo won U signnl "Haul-ge" spperrs.ln the
Nonel o woe! g floor n .siganment field, furthermore,
Coae e tngoroans nat the "2nd floor" is indicsted, hen
SO0 S E T v I SO SR the brrke lever is relemssed the
et ounn e Lot recdy-signal disepperrs sgrine In
Voot e et e the event of the resdy-sipnel beling
Cacebemit o oamr e U5 giéé&fﬁiéh Feldeséd brrke, or the
STt A e a:mmtnrgrof a relay or » contact
';& o ownt e oo Paiding the qurgencj sizgnal will
, o - st i Werk ifag five -seedids, !'merpgency
"Pig.12 N Signﬂli&ng a5 dmn aigmal BYuttqns ‘fox:being opers ted
Cready for' . in.dase of dsxger.sre instnlled at
THERAZRS) .. any .amsetbiag pleqe.
- Alsg:in -the event of wrong or uncomplctr sernsmisaion of
sipnnlﬂ the emergency :aignel miy be operatedd
."Phe third example.is to shew the:step tadicntion in cage
r inter«floor~-haulrge Lf the cage+ia to trsmeport "meteriol"
- fom the firat tad the Fecond fioar. The step 'signtl:s src
‘given .mocording ¢ $ixe foLloving scguence: - -
stoppinutplace - annouanng*aignal -\axooutiqnxuignfl.
Soiedie 0 {i e ui.The omsetter .of thg 177 floor ed-
e ET e s S gni; juste the freme (poluter of his
S B o= signel reeeiver. (fig.13) by mesns
.. i -:of the hamdwheel to the 2"° floar.
i fhe onasetter of tke besnk who has
_ ~/aigualline eogpection with the 1Bt
. T G TR - ‘floor gives veceipt to this order,
b S0 0 - csmd.sdjustsithe step switch to the
3 . ’ ZQQ floors: - How the onsetter of the
. o Jst:flonrvadjusts the sanouncing
i - © gtgosl *Meterim}" which is rlso
" Pige13 -~ Signal Receiver: recelpted by the bonk onsetter,
(reaax for U . .
O S ) s : 3 - 18 -
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C ol On the signrlliag column (fig.14)
e at the heuling cengine driver's stnr
S o» the following aiecn- 1lino fields
i R U will light:
' cele a) the snnouacing signrl "Ysterirl”
Wi b) the asusignment sisnsl for the
: 1St floor (on the left side)

¢) the stop indic~tion for the

2% f1oor (on the right aide).

ri ! A The exectuion signels "Hzng on"
A d 2iven in the meantime by drswing
' e the pull key three times nre slgo

Ferdy by three light aspots,and simult -
4 "1ntbriu3“ eously by three strokes of the bell
> Im thie way. tdestop of the cage in the event of inter-

indic~ted on the sipgnalling column
F‘iz‘M - ii{;nﬂll qg Column

. floor-tpaffic i3 elesrly indicated. The hauling engine is

- startedyond the execufion 3lgwgls hecome extincted. low the
" benk emsedter disedinnects the fira'b t’loor by means of the
-L100r chdngew«ovcr.gwiteh, a‘nd -mekes the eonmeetion ~ith the
sdcond ‘Tleam: Aecarditns to such procedure most different
sigmdls can be trrismttted.: - - o '
- Hopimg to Hrove mede you understand: the: aignallmg, ianstall-

 atlofl and its overetion by the pistures saod tke examples _
ogived 1 ber .to pdiat-out now i swmmary the €48llowing odvant-

ages of We ToSary $transmitter shaf¢ signallimg inastalletion
a8 oompared #ith other signelling syatemsc - -
T 1) AsCoesvoltage supply of 110 V aad 50 eycles for the smnounc-
" iAm wnd secomda®y signels. For the execution signezls, i.e.
i the .digmnl g for stnrting the cage, the D.Ce-voltnge of
110.V hes bedn meintained.
2) ‘The hitherto preveiling bell signrla sre reduced rs in
Tofuture the visible ~ad visible »nd sudible indic=tion
¢ ‘wl}l be preferrad for the mnnouncing snd execution signals,
3) The three exeemtion sigumls (starting orders)
one =troke ‘bej‘teh'e clock = 8top,
- two .strokes of the clock = Up
‘$horee "stroites df the clock = Henging
% ape ternemitted, in dejendfinde. o escl'otiter, from the
onsetter of the floor to;iﬁat of the bsnk, :ud from there

to the houling eaglne driver, Upon gpecIsl working con-
. _ 19 -
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or sl dtions thhid dependence cn boleboltshed. The interlocked
; O trmidsmiianl o bfl Wigns le pade vents niy’ further misunder-
i gtondings,! ' of oldr oo
Lo Th tesh the dsabetting sibiw1ling Lhstallett sn is replrced
T o b the resdy bigafllink plemt aTher the operntion of the
' chthgeedier! bwl toh the Jehk! ¥igrol dbuttons of the signal
trenemitter end ‘riécelver Terportively ¥k Before ~re¢ used.
For ressons of whrking rékulrement’ bpecisli sign-1 b.ttons
vedn be! provided immedisrtely =t the sha{t rate. The con-
-hectdd eigmrlling system is ~lwnya indicoted by correspond-
ing lemps the signel trroasmittem and receilvers =3 well =3
Yhe hemling engine room ~re equipped with,
- - %), For the oohnection of the nutomatic apeed limitiag device
ool il Lpeditthdnl eems rceting on the hauling speed through r suit-
g 2 v able sonmesting device of the heuling engine sre provided
: -ih" theisighsl trensmitter. Equally to this for "Jen-ride
P - with plstform” the local platform signeliing equipment is
- <t "switched om, too. :
6) The stép 3ignel £or inter-floor-trsffic in future cen be
' ‘-pi?‘ﬁ“nlsofaccording to special ,oignalling methodies by
 meend df the signal inansmittcv and recelver respectively,
‘And indiedted on corr9l90i61n23!néication fields,
- The sforegeid kinds ¢ aperntion"are in zecordsnce ith
the sheft 8igmelling rules in force ia Geruo-ny and with the
technio#l 00Adi tions prescribed thereine.

67 P1ae¥ Réme rico

H

The new-foshioned aslenslline ae-
thodics, and the work of the rotsry
trangmitter shesft siganlling in-
stalletion have been subject gince
about one year to prrcticml ex-
perience ia aur conper mines,

Pige1% chouws the sigunlling
column raide the 1echani¢al depth
'indica§or of the haulixg engine.

It is totrlly enclosed and its front
ig in s distauce of about four metre

Fig.15 - oignﬂlling Column trom‘theuhfuiiaf engine driver,
07 4w the Hadlimg v Teocd d0 oo
Mnﬁ Room .. . - ST e
(Soprer %ines) o

Tt s

b fl Tl

- 20 -
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. The swltch.dask lonsted on tshe driwer's stand coantains the
built-in signel. thraw awitch for melecting the desired signeol-
ling system. Rehind this switch there 4s he instellrtion
throw switch permitting, in the avent of incddettsl frilures
of thet opticel~acpuatip’ signelling -inetelletion, the transitic
to the only endidbly workisg bell sigaelling plmnt. The front
of the ceeling beers, the eignullin¢~iaaps-tndicntinp the work-
ing ponitiona-of thﬁ ﬂ!ltoh. - o
. ;ige 14 shews the bank onsetter

[N .

; ; . 1 operating: the different sets
e ! Cot i oi0f theigignalling equipment,
oil e SRR oo Qm theleft slde the signel
R « N giF re . ronn teenssi bter,(and that s type
SR . RRPYE SN L -+ withons: pignelling tamps, >3
T NS ST e -, i momntedsAbove this set there
T R ratt e 4t 1 .4e: therppkical light spot in-
: T, feoo i Trr@ieater:for the execution asig-
.ot .meley . The distribution boxes
e Reeadpd - I -pre instelledingide of this
) c¥ e -n-ipdleakewi- On the right side
Fig.’lﬁ__*- gg:%ygfm? ;;er *. . %he selephone nnd, sbove thtg,
. v raocInstelletdess o - o -:$he.sggustic sets (bells etc.)
LA A (COpperny‘ﬁ.SQL -, - taresarrenged.
RS ' ~1:En ‘this-momenws (£ig.17) the
Sl e \ R 0. floer ;onsafdey sdjuasts the
.. 8igmal xegqiver to the snnounc
'ﬁ‘”lnm él&ﬁal "Heulage". Ini 1t
of the miner the operating
,jf levera for the hydraulic truck

conveying device at the shoft
gate rre arranged.
The experts of the copper wine
who have continuously uscd thi
shaft signelling instnllation
Fig.17 - Fioor gignal Recelver for some time paat hove nro-
— (eagg‘j mine) nounced their opinion upon the
work of this plqnt. ilere are
\ some extracts from sueh . Judgmeq,tsz

A to its functionning biee ‘Lastadlotion hes turaed out wel
The operation being easily’ uﬂ&grﬁfboq doea not require 2 pgreot
(SRR U A S CH S

S
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deal of “the werking staff, TtheCvisible snd the ruiible indic-

" ation consfderably ineresdesithé ##foty; snd thc service staff
haa confidence in this installetions!Phé sismelling installat-
fon, NiFthewmore, is of eOnaidemsblo tmfluence on the product-
16n, e hodlisip capacity ofIthe shefty as edmparcd . ith the
“dusntitfes resélied up teé' thelly iconld be inereaced, especilslly

" when using the rsedyisignallingiesthod, by sWout 7 5. Failures
‘of aipnils ave h&#ddly to be méekonwd wifth, even in the event
‘of a pert of the instellatien PTeiltig. PThe various chenpge-over
poshiBilitiea sl sayd permit t6 ocntlnue the hauling work. The

10 {ne%aYiatlon hes surptssed tke resnlts expdénted, -nd is meeting

211l requirements esked for." T Ry

© dhis 1 e ven8ing of thecuxtrics froa the judgment given
by thé cosper mins akperts, The rotsry srsnsmitter signslling
instollation-¥3 suitudle 'to minés mkth-1:$6 5 floors, and that
o8 t9 both cnge and skip hotsting systems, It is adapted to
the nature of the shaft hauling work.ificquestion, =nd speciel
demmrnds can be coansidered sccordingly.

It will ve interesting fr you, furt:ermore, thnt the
signelling instsllations should be fitted with recording sets
to the largesat possible extent. For such purpose we zre ex-
periencing, for the time being, » new electric speed recorder
consisting of the following parts: . . . .. .;.

1) the h.c.-speedometer machinc with speed gearing to be =t-

 tagipd $0. the hewlinz anadnés, *

. %) the spesd, indicetor,for 0. 44a. ;mes/sec. jnstalled in the
;1gm1nng Eolumny o F

33”the electric recording device with the registering get for

"recording of: o

») the apeed curve (hesuling speed of the heulins eugine),

b) the execution signola (onsetting »nd ready-aignel),

¢) the =nouncing signels (e.ge men-ride, haulage, slow run),

d) the emergency signel.

This briefly described recordihg device 1is, sg already
nentioned, 3till 4in stste of being teated; upon finished teats
the production will be started.

‘The connections for such sets beiip »lrendy provied in the
signalling column their leter attmchment cnn be done without
any difficulties. Purthermore an electric depth indicstor with
optical flush indication intended for indicating the deacent

-2 -
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aad the zge@ay,of thg esges a$ the bank snd, during the
houllng prac;sa,*ta -She- hauling eagine driver, is in state of
developmente. :+ -1 .. . .
-~y reporf om the; anstruction.and wcnk of the sheft signel-
‘limr devices was-to give you o geriain idea of signelling
methodics wded -fQr kmwulking shafta, Pecowding to practicsl
-, preoves .the ‘votary trangmitter sigmelling igetellotion secures
8 .mearly perfedtly safe:end reliable ¥ransmigaion of signsla.
.. Tme operstion of tae:sate by the omsedter and.the clesr in-
‘vdication of the sigsale are offerimg esjegislly to the houllng
. engine driver a high degree of aafgty -Lon his :work at the
hauling engine. P : f e Vel
rAlse im: future we shall ge on. t’ mkn all ef‘fortfa for in-
*arcasing the -miner'g safety and, ia cnnnnqtion with this, “Hr
‘- facilitaking his wespoasible work. .. -1
+ Themking for yewp  esteemed - attentip@ new I beg to finish

By rcpoﬂo S Fiaoe o SRS F S T
4 dre 1 51’ o
e d
LSE L nod
{ § 1§ i e
Litersture: v E
. +o splsd
e Gaqqmann: Plec ric Communication Plan%s fOr the Mining
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